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PVWR-,-X(*Y! )(! 'H-RZV/+%,-TO(! (,! )(*! %/,*1! 4VO*! [! ,/%-,VR*! )(! TO(*,-VR*! /('%,-X(*! U! '%!
S(/P(S,-VR! (,! PV+S/NQ(R*-VR! )HOR(! (\SN/-(RP(! %/,-*,-TO(! )%R*! '(! PVR,(\,(! )(*!
,(PQRV'VW-(*!RO+N/-TO(*1!4VO*!PVR*-)N/VR*!(R!(ZZ(,!'HV/)-R%,(O/!PV++(!OR!VO,-'!SO-**%R,!
)(! P/N%,-VR! (,! RVO*! RVO*! SV*VR*! '%! TO(*,-VR! )O! PV++(R,! *VR! /]'(! S(O,! ^,/(!
ZVRP,-VRR(''(+(R,!-R,/V)O-,!)%R*!'(*!%/,*!RO+N/-TO(*1!!
@R(! )(*! P'N*! )(! '%! /NSVR*(! U! P(,,(! TO(*,-VR! *(! *-,O(Y! U! RV,/(! *(R*Y! )%R*! '%! RV,-VR!
)H-RPV/SV/%,-VR! _0(A'=,(0-*Y! (R! %RW'%-*`1! >'! *H%W-,! )HOR! %*S(P,! )(! '%! S(/P(S,-VR! (,! )(! '%!
PVWR-,-VR!QO+%-R(!TO(!RVO*!R(!SVOXVR*!S%*!%SS/VPQ(/!)(!Z%aVR!)-/(P,(Y!P%/! -'!*H%W-,!)HOR!
S/VP(**O*! N+(/W(R,! TO-! *(! PVR*,/O-,! %X(P! 'H%P,-VR1! F%R*! P(,,(! ,Q.*(Y! RVO*! %XVR*! Z%-,!
N+(/W(/!TO%,/(! P/-,./(*!SVO/!TO%'-Z-(/!SO-*! ,(R,(/!)HNX%'O(/! '(*!S/VP(**O*!)H-RPV/SV/%,-VR!
(R!*-,O%,-VR!P/N%,-X(Y!*V-,!)(!/NP(S,-VR!*V-,!)(!/NP(S,-VR!(,!)H%P,-VR1!2(*!P/-,./(*!*VR,!b!_0`!'%!
PVQN/(RP(!)(*! /(,VO/*! *(R*V/-('*!S/VSV*N(!S%/! '(! *[*,.+(! ,(PQRV'VW-TO(Y!S%/!(\(+S'(! '%!
PVQN/(RP(! (R,/(! '(! *VR! (,! 'H-+%W(! VO! (R,/(! '(! *VRY! '(! W(*,(! (,! 'H-+%W(Y! _"`! '%! R%,O/(! )(!
'H%P,-VR! ,(''(! TO(! S(/aO(! VO! (ZZ(P,ON(Y! _#`! '%! *(R*%,-VR! )H-++(/*-VR! PVWR-,-X(! )(*!
S%/,-P-S%R,*! (,! _E`! '(! SV,(R,-('! NXVP%,(O/! )(! '%! *-,O%,-VR! *(R*V/-c+V,/-P(! S/VSV*N(! U! '%!
S(/P(S,-VR!(,dVO!U!'H%P,-VR1!
=Z-R! )(! SVOXV-/! %&V/)(/! P(! *Oe(,! PV+S'(\(Y! RVO*! %XVR*! +-*! (R! fOX/(! OR(! +N,QV)(!







)%R*! '(! P%)/(! )(*! gVO/RN(*! )H>RZV/+%,-TO(! <O*-P%'(! U! L/(RV&'(1! 8VO/! P('%Y! RVO*! %XVR*!
PQV-*-!*(S,!S-.P(*!%O)-VX-*O(''(*!)H%O,(O/*!)-ZZN/(R,*Y!TO-!N,%-(R,!*V-,!)(*!fOX/(*!eVON(*!*O/!
*P.R(Y! *V-,!)(*!fOX/(*!(R/(W-*,/N(*1! ;H(\SN/-(RP(!%! PVR*-*,N! U! /()-ZZO*(/! P(*!S-.P(*!)(O\!
+V-*! %S/.*! '(! PVRP(/,! (R! -RX-,%R,! '(*! *S(P,%,(O/*! U! *(! /(S'VRW(/! )%R*! '%! *-,O%,-VR! (,! U!
/(PO(-''-/! '(O/*! )-*PVO/*1! ;(! )(O\-.+(! P%*! PV+SV/,(! )(*! (R,/(,-(R*! /N%'-*N*! %X(P! )(*!
S%/,-P-S%R,*!)HOR(!fOX/(! -R,(/%P,-X(!%O)-VcX-*-VcQ%S,-TO(!-R,-,O'N(!h!L(*,(!/N('!*O/!+%,-./(!
*-+O'N(!i! -R*,%''N(! U! 'H5PV'(! 5O/VSN(RR(! BOSN/-(O/(! )(! 'H>+%W(! _55B>`! U! 8V-,-(/*1! 2(,,(!
-R*,%''%,-VR!%!N,N!PVRaO(!)%R*! '(!P%)/(!)O!S/Ve(,!2/N%,-X-,N! >R*,/O+(R,%'(!SVO/!N,O)-(/! '(*!
,/%R*ZV/+%,-VR*! )O! S/VP(**O*! )(! P/N%,-VR! -R)O-,! S%/! '(*! ,(PQRV'VW-(*! )(! '%! *-+O'%,-VR!
-R,(/%P,-X(! RO+N/-TO(1! 5''(! *(! )NP'-R(! (R! ,/V-*! *P.R(*! )(! *-+O'%,-VR! +O',-*(R*V/-(''(!
/N%'-*N(*! S%/! +V).'(! SQ[*-TO(! S(/+(,,%R,! 'H-R,(/%P,-VR! -R*,/O+(R,%'(1! ;(*! (R,/(,-(R*!
%X%-(R,!'-(O!S(R)%R,!(,!%S/.*!'H(\SN/-(RP(1!!
;H%R%'[*(! )(*! (R/(W-*,/(+(R,*! (,! )(*! )-*PVO/*! /(PO(-''-*Y! RVO*! %! S(/+-*! )(! +(,,/(! (R!




,QNV/-TO(! PV+SV*N! )(! TO%,/(! N'N+(R,*!b! 2VQN/(RP(Y! >++(/*-VRY! =P,-VR! (,! 5XVP%,-VRY! U!
'H%-)(!)(*TO('*!RVO*!%XVR*!SO!%R%'[*(/!)(*!)-*PVO/*!)(*!*Oe(,*!PVRZ/VR,N*!U!)(*!*-,O%,-VR*!
+O',-*(R*V/-(''(*!RO+N/-TO(*!%P,-X(*!(,!%-R*-!P(/R(/!'H0(A'=,(0-*!)%R*!,(''(*!*-,O%,-VR*1!5R!
(ZZ(,Y! TO%R)! OR(! fOX/(! %/,-*,-TO(! (+S'V-(! S'O*-(O/*! +V)%'-,N*! *(R*V/-(''(*Y! RVO*! %XVR*!
&(*V-R!)(!'HN'N+(R,!)(!PVQN/(RP(!V&e(P,-X(!(R,/(!P(*!+V)%'-,N*!SVO/!%R%'[*(/!'%!*-,O%,-VR1!
j%P(! U! '%! X-/,O%'-,N! )(! '%! *-,O%,-VRY! S%/! '%TO(''(! '(*! *Oe(,*! S(OX(R,! ^,/(! PVRZ/VR,N*! U! )(*!
*-,O%,-VR*!RVR!(RPV/(!XNPO(*Y!;(*!N'N+(R,*!)H-++(/*-VR!(,!)HNXVP%,-VR!*VR,Y!TO%R,!U!(O\Y!
%SS/VS/-N*!SVO/!(\S'-TO(/! '(*!*(R,-+(R,*!)(!!h!Z%-/(!OR!i!%X(P!'%!*P.R(!(,!)O!*(R,-+(R,!)(!
PV+S/(R)/(! '%! *P.R(! W/kP(! %O\! *VOX(R-/*! TOH(''(! NXVTO(1! 5RZ-RY! PVRP(/R%R,! 'H%*S(P,!
S(/ZV/+%,-Z! (,dVO! -R,(/%P,-ZY! SVOXV-/! %R%'[*(/! 'H%P,-VR! S(/aO(! (,dVO! (ZZ(P,ON(! (*,! %O**-!
P/OP-%'1!;HO*%W(!)(!P(*!TO%,/(!N'N+(R,*!)%R*!'H%R%'[*(!)(*!)-*PVO/*!RVO*!%!S(/+-*!)(!+(,,/(!
(R!NX-)(RP(!OR(!+O',-,O)(!)(!'-%-*VR*!(R,/(!(O\!TO-!!*(!)NP'-R(R,!*('VR!'(*!S%/%+.,/(*!)(*!
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RVOX(''(*! ,(PQRV'VW-(*! )%R*! '%! +%R-./(! )(! S(/P(XV-/! (,! )H%W-/! )%R*! '(! PVR,(\,(! )HOR(!
(\SN/-(RP(! %/,-*,-TO(1! 8VO/! P('%Y! RVO*! S%/,VR*! )O! PVR*,%,! TO(! )%R*! '(*! %/,*! (,! S'O*!
S/NP-*N+(R,!)%R*! '(*! %/,*! RO+N/-TO(*Y! 'HO,-'-*%,-VR!)(*! ,(PQRV'VW-(*!RO+N/-TO(*! -R,/V)O-,!
)(*! ,(R*-VR*! )O(*! %O! S/VP(**O*! PV+SO,%,-VRR('! l)(;%QOR,%! "AA0mY! lF-\VR! "AAImY! lB%',(/!
"A0Am1!
5R!(ZZ(,Y!'H%SS'-P%,-VR!)(*!,(PQRV'VW-(*!RO+N/-TO(*!)%R*!'(!P%)/(!)(*!%/,*!PV++(!'%!)%R*(Y!
'%! +O*-TO(! (,! '(! ,QNk,/(Y! '(*! Z%-,! *V/,-/! )O! PVR,(\,(! Q%&-,O('! )(! 'HO*%W(! *P-(R,-Z-TO(!
)H-R,(/%P,-VR! QV++(! n!+%PQ-R(1! ! F%R*! OR! S/(+-(/! ,(+S*Y! 'V/*! )(*! ,/%X%O\! (ZZ(P,ON*! %O!
PVO/*!)O!*,%W(!)(!+%*,(/!)(!/(PQ(/PQ(!=/,cBP-(RP(c$(PQRV'VW-(!(ZZ(P,ON!%O!*(-R!)O!+^+(!
N,%&'-**(+(R,Y!RVO*!%XVR*!(\S'V/N! '(!)-S]'(! *[*,.+(!RO+N/-TO(!n!%W(R,!QO+%-R! !)%R*! '(!
P%)/(!)(!*S(P,%P'(*!PQV/NW/%SQ-TO(*!)O!P],N!)(!'%!PVRP(S,-VR!)O!*[*,.+(!(,!*('VR!'(!,[S(!
)(! *-,O%,-VR! %/,-*,-TO(! l2Q/-*,VO! (,! %'1! "A0AmY! l2Q/-*,VO! (,! %'1! "A00m!b! >R,(/%P,-VR! )%R*(O/! n!
)-*SV*-,-Z! *PNR-TO(Y! >R,(/%P,-VR! )%R*(O/! n! PQV/NW/%SQ(Y! >R,(/%P,-VR! SO&'-P! n! )%R*(O/! n!
PQV/NW/%SQ(! n! )-*SV*-,-Z! *PNR-TO(1! 5R*O-,(Y! 'V/*! )(! P(,,(! ,Q.*(Y! RVO*! %XVR*! PVR,-RON!
'H%R%'[*(! )(! P(! )-S]'(Y! P(,,(! ZV-*cP-! %X(P! OR(! %SS/VPQ(! P(R,/N(! *O/! 'H-RZ'O(RP(! )(*!
P%/%P,N/-*,-TO(*! )O! *[*,.+(! RO+N/-TO(! *O/! '%! S(/P(S,-VR! (,! 'H%P,-VR! QO+%-R(1! 4VO*!
(\S'V/VR*! )VRP! '%! Z%aVR! )VR,! 'HQO+%-R! *H%SS/VS/-(! 'HVO,-'! RO+N/-TO(Y! '%! +%R-./(! )VR,! -'!
%SS/NQ(R)(!'(!+VR)(!*-+O'N!*('VR!'(*!S/VS/-N,N*!)(!P(,!VO,-'Y!(,!PV++(R,!*(!PVR*,/O-,!*(*!
/(S/N*(R,%,-VR*!U!S%/,-/!)(!P(,,(!-R,(/%P,-VR1!!
F%R*! '(*! ,/%X%O\! (ZZ(P,ON*! )%R*! P(,,(! ,Q.*(Y! 'H%R%'[*(! *O/! '%! PVR*,/OP,-VR! )(*!
/(S/N*(R,%,-VR*! )O! *Oe(,! 'V/*! )HOR(! (\SN/-(RP(! %/,-*,-TO(Y! (*,! &%*N(! *O/! '(*! ,QNV/-(*!









,(/+(! /(*,(! SVO/,%R,! )N'-P%,(! S%/P(! TOH-'! (RW'V&(! ,VO,(! OR(! SQ-'V*VSQ-(! )(*! *P-(RP(*! PVWR-,-X(*1!




+N,QV)-TO(!)(*! (\SN/-(RP(*! %X(P!)(*! *S(P,%,(O/*! (,! %P,(O/*!)%R*! '(! )V+%-R(! %/,-*,-TO(1!
F%R*! '(! P%)/(! )(! P(,,(! ,Q.*(Y! RVO*! %XVR*! %'V/*! +-*! (R! S'%P(! OR(! +N,QV)(! TO%'-,%,-X(!
)H%R%'[*(!S%/! (R,/(,-(R*! %X(P! '(*! S%/,-P-S%R,*! )O/%R,! '(O/! PVRZ/VR,%,-VR!S%**-X(!VO! %P,-X(!
%X(P!OR(!/N%'-*%,-VR!%/,-*,-TO(1!!
>'! *H%W-,! )HOR! ,/%X%-'! )(! /(PQ(/PQ(! S'O/-)-*P-S'-R%-/(! *(! *-,O%R,! %O! P/V-*(+(R,! )(*! %/,*Y! )(*!
*P-(RP(*!)(!'H-RZV/+%,-VR!(,!)(*!*P-(RP(*!PVWR-,-X(*1!=Z-R!)(!)NZ-R-/!OR(!+N,QV)(!TO%'-,%,-X(!
)H%R%'[*(! %)%S,N(! U! RV,/(! S/V&'N+%,-TO(Y! RVO*! %XVR*! (ZZ(P,ON! OR(! /(PQ(/PQ(!
&-&'-VW/%SQ-TO(!*O/!'(*!)-ZZN/(R,(*!+N,QV)(*!O,-'-*N*!)%R*!'(*!)V+%-R(*!)(!'%!*VP-V'VW-(Y!)(!
'%!S*[PQV'VW-(!PVWR-,-X(Y!)(! 'HO/&%R-*+(!(,!)(! '%!W(*,-VR1!4VO*!%XVR*!NW%'(+(R,Y!(ZZ(P,ON!




;(*! ,QNV/-P-(R*! )(! '%! PVWR-,-VR! *(! *VR,! /NP(++(R,! -R,N/(**N*! U! '%! TO(*,-VR! )(! '%!
PVRR%-**%RP(!-RP%/RN(!VO!0(A'=,(0-*1!890(A'=,(0-*!(*,!OR!S/VP(**O*!N+%R%R,!)(*!^,/(*!
QO+%-R*! )VR,! VR! *OSSV*(! TOH-'! (*,! -R,-+(+(R,! '-N! %O\! -R,(/%P,-VR*! %X(P! 'H(RX-/VRR(+(R,!
QO+%-R!VO!+%,N/-('Y! -RP'O%R,!)H%O,/(*!PV/S*!%-R*-!TO(!)(*!+%PQ-R(*!l<OR*,(/!"AAKm1!2(,,(!
%SS/VPQ(! %! %+(RN! U! OR! PQ%RW(+(R,! )(! S%/%)-W+(! )%R*! '(*! *P-(RP(*! PVWR-,-X(*!
lDO/,-(RR(!"AA7m1! F(*! SQ-'V*VSQ(*! SQNRV+NRV'VW-*,(*Y! PV++(! DO**(/'! l>58cDO**(/'m! (,!
<(/'(%Oc8VR,[! l<(/'(%Oc8VR,[! 07EGm! VR,! NW%'(+(R,! (\S'V/N! (,! *VO,(RO! '(! PVRP(S,!






TO-! X-(R,! %OW+(R,(/! RV,/(! +VR)(! +%,N/-('1! 2(! *Oe(,! PV++(RP(! U! ^,/(! ,/%-,N! )%R*! '(!




OR(! -R,(/%P,-VR! NR%P,-X(1! 8VO/! P(,,(! /%-*VRY! (''(*! PVR*,-,O(R,! OR! (\P(''(R,! ,(//%-R! SVO/! '%!
/(PQ(/PQ(! *O/! '(! +NP%R-*+(! PVWR-,-Z! )(! 'H-R,(/%P,-VR! -RP%/RN(1! ;(O/! %R%'[*(! S(O,! RVO*!
S(/+(,,/(! )(! PV+S/(R)/(! PV++(R,! OR(! (\SN/-(RP(! )(X-(R,! VO! RVR! OR(! (\SN/-(RP(!
-RP%/RN(1!!
;%! /(PQ(/PQ(! PVWR-,-X(! (R! %/,*! PVR*,-,O(! OR! )NZ-! U! P%O*(! )(! 'H%P,-X%,-VR! )(! S'O*-(O/*!
S/VP(**O*! PVWR-,-Z*1! >'! (*,! )VRP! -+SV/,%R,! )(! /NZ'NPQ-/! U! 'HNR%P,-VR! %Oc)('U! )O! )(W/N!
*(R*V/-+V,(O/! (,! )(! )-*P(/R(/! '(! h!PV/S*! PV++(! OR(! PVRZ-WO/%,-VR! (R,-./(! )H^,/(! (R!
!00!
 
-RP'O%R,! '(! ,(+S*Y! 'H-+%W-R%,-VRY! '(*! N+V,-VR*!i! lF(S/%o! "AAIm1! 2V++(! '(*! ,QNV/-(*! )(!
'HNR%P,-VR! (,! )(! 'H0(A'=,(0-*! *VR,! /('%,-X(+(R,! /NP(R,(*Y! -'! /(*,(! (RPV/(! S'O*-(O/*!














%PP(**-&'(! U! 'H%/,-*,(Y! +O*-P-(R! VO! S'%*,-P-(RY! Q%&-,ON! U! PVR,/]'(/! '(*! *VR*! (,! -+%W(*! )(*!
-R*,/O+(R,*!TOH-'!+%R-SO'(!S%/!*(*!+VOX(+(R,*1!2H(*,!S/NP-*N+(R,!*O/!P(,!%*S(P,!TO(! '(*!
VO,-'*!)(!'%!*-+O'%,-VR!+O',-*(R*V/-(''(!)NX('VSSN!S%/!'(!'%&V/%,V-/(!=2935c>2=!PV+&'(R,!'%!




*[R,QN,-*(/! '(*! *VR*!+O*-P%O\iY! +%-*! )(! h! *-+O'(/! '(*! -R*,/O+(R,*! )(!+O*-TO(! i! )(! ,(''(!




+VOX(+(R,Y!S(/+(,,%R,! %-R*-! )(!S/V)O-/(!)(*! -+%W(*! %R-+N(*!S%/!+%R-SO'%,-VR!)HV&e(,*!
X-/,O('*!l;OP-%R-!077"m1!
;H%/,! )(*! RVOX(%O\!+N)-%! _-0V%(0=,+% +4*! (R! %RW'%-*`! (*,! OR! P%*! PV+S'(\(! )HOR! *[*,.+(!
QV++(!n!+%PQ-R(1! >'!)(+%R)(! 'H%P,-X%,-VR!)(*!)-+(R*-VR*!X%/-%&'(*!)O!*[*,.+(!S(/P(S,-Z!
(,! PVWR-,-Z! QO+%-R1! 8%/! PVR*NTO(R,Y! )%R*! '(! &O,! )H(\%+-R(/! '(*! S/VS/-N,N*! NR%P,-X(*! )O!
*[*,.+(! (,! )H(\S'V/(/! '(*! N'N+(R,*! )H0(A'=,(0-*! )(! 'H(\SN/-(RP(Y! RVO*! %XVR*! &(*V-R!
)H%R%'[*(/!PV++(R,!'(*!S/VS/-N,N*!)(!P(!PVOS'%W(!*VR,!S(/aO(*!S%/!'H%W(R,!QO+%-R1!=Z-R!)(!
/NO**-/!P(,,(!%R%'[*(Y!RVO*!)(XVR*!O,-'-*(/!)(*!+N,QV)(*!)-ZZN/(R,(*!)(!P(''(*!O,-'-*N(*!)%R*!
'%! Z-'-./(! )H>R,(/Z%P(! DV++(! n!<%PQ-R(! ! _>D<`! ! SVO/! 'H-R,(/%P,-VR! (,! 'HO,-'-*%&-'-,N! lL%X(/!
0770m! l9%O,(/&(/W! 0777m! SO-*TO(! 'H(\SN/-(RP(! %/,-*,-TO(! (*,! &(%OPVOS!S'O*! PV+S'(\(!TO(!






S'%-*-/! _eH%-+(`! VO! OR! )NS'%-*-/! _e(! RH%-+(!S%*`1! ;(! eOW(+(R,! (*,QN,-TO(! RH(*,! )VRP! S%*! OR!
eOW(+(R,! *%X%R,1! 4VO*! SVO//VR*! S(O,c^,/(! *VO,(R-/! TO(! 'H(**(R,-('! )(! '%! )N+%/PQ(!
%/,-*,-TO(! PVR*-*,(! U! *V''-P-,(/! OR(! %SS/NP-%,-VR! )HV/)/(! (*,QN,-TO(Y! *%R*! TOH(''(! *V-,!
RNP(**%-/(+(R,!Z%XV/%&'(1!;H%/,!PVR,(+SV/%-R!*(!S/N*(R,(!U!RVO*!%'V/*!PV++(!OR!V&e(,!)(!




ZVR)%,(O/*! )(! 'p(*,QN,-TO(1! 80% )4')40% =0% .W+4*% /0% J'$0% =+-/% .+% 40.+*,'-% 0/*G5*,>$0Y!
/NSVR)(R,!)(*!,QNV/-P-(R*!)(!'p%/,!)p%OeVO/)pQO-1!stuF%R*!'(*!)(O\!P%*Y!'p-R,N/^,!R(!
*(! SV/,(! S%*! ,%R,! *O/! 'pfOX/(! TO(! *O/! '(! /(W%/)! TOpVR! SV*(! *O/! (''(1! ;(! &(%O! R(!
SVOX%R,! ^,/(! )NZ-R-Y! 'p(*,QN,-TO(! %! )VRP! )NS'%PN! '(! P(R,/(! )(! W/%X-,N! )(! '%!
SQ-'V*VSQ-(!)(!'p%/,!)(!'pV&e(,!_'pfOX/(`!%O!*Oe(,!_'(!*S(P,%,(O/`!i1!
>'! *H%W-,! )HOR(! X-*-VR! P'%**-TO(! )(! 'H(*,QN,-TO(! Vv! 'HfOX/(! /(*,(! OR! V&e(,! )H%SS/NP-%,-VR!
'V-R,%-R1!2(!RH(*,!TOHU!,/%X(/*! '%!X-*-VR!VO! 'H%O)-,-VR!TO(! '(!*S(P,%,(O/!*(!+(,!(R! '-(R!%X(P!
'H%/,1! 2(S(R)%R,! P(,,(! %R%'[*(! +(,! (R! NX-)(RP(! '(*! )(O\! h!%P,(O/*!i! )O! *[*,.+(!
)H%SS/NP-%,-VR! )(! 'H%/,Y! '(*! )(O\! N'N+(R,*! -+SV/,%R,*! )(! P(! TO(! RVO*! SVOXVR*! )NZ-R-/!
PV++(! PVOS'%W(!b! 'HV&e(,! )H%/,! (,! '(! *S(P,%,(O/1! ! =OeVO/)HQO-! '(*! RVOX(''(*! ,(PQRV'VW-(*!





F%R*! '(! 2Q%S-,/(! >>Y! RVO*! S/N*(R,VR*! '(! P%)/(! ,QNV/-TO(! )(! P(,,(! ,Q.*(Y! RV,%++(R,! '(*!
PVRP(S,*!)HNR%P,-VR!(,!)H0(A'=,(0-*1!!
=!S%/,-/!)(!P(*!PVRP(S,*Y!)%R*!'(!2Q%S-,/(!>>>Y!RVO*!)NZ-R-**VR*!OR(!+N,QV)V'VW-(!TO%'-,%,-X(!
SVO/! (\S'V/(/! 'H0(A'=,(0-*! %-R*-! TO(! '(*! TO%,/(! N'N+(R,*! TO(! RVO*! %XVR*! PVRaO*! SVO/!
%&V/)(/! '(! S/VP(**O*! PVWR-,-Z! )(! 'H0(A'=,(0-*!b! '%! PVQN/(RP(Y! 'H%P,-VRY! 'H-++(/*-VR! (,!
'HNXVP%,-VR1!!
5R*O-,(Y!)%R*!'(*!2Q%S-,/(*!>C!(,!CY!!RVO*!)NP/-XVR*!'(*!(\SN/-(RP(*!(ZZ(P,ON(*!)%R*!'(!P%)/(!












;(! )VPO+(R,! *(! ,(/+-R(! S%/! TO%,/(! %RR(\(*1! ;(*! ,/V-*! S/(+-./(*! *VR,! )(*! %RR(\(*!
,(PQR-TO(*!b!S/-RP-S(*!)(! '%!+V)N'-*%,-VR!SQ[*-TO(!O,-'-*N(!)%R*! '(! '%&V/%,V-/(Y!)(*P/-S,-VR!
,(PQR-TO(! )(*! +V).'(*! O,-'-*N*! )%R*! 'H(\SN/-(RP(! h!X0/*0% 450.% /$4% (+*,P40% /,($.50%iY!
S/N*(R,%,-VR! )(*! %/,-*,(*! )(*! g><HA71! 5RZ-R! )%R*! 'H=RR(\(! >C! RVO*! S/N*(R,VR*! OR(!
(\SN/-(RP(! %/,-*,-TO(! TO(! RVO*! %XVR*! /N%'-*N(! (R! PV''%&V/%,-VR! %X(P! 3'-X-(/! $%PQ(! )(!
'HNTO-S(! >RZV/+%,-TO(! +O*-P%'(! )O! '%&V/%,V-/(Y! (,! TO-! +(,! (R! fOX/(! OR(! PV''%&V/%,-VR!
V/-W-R%'(! (R,/(!+O*-TO(! (,! %R-+%,-VR! X-%! )(*!+V).'(*! SQ[*-TO(*1! 4VO*! %XVR*! XVO'O! %-R*-!
PVRP'O/(!RV*! ,/%X%O\! ,QNV/-TO(*!(,!(\SN/-+(R,%O\!S%/!OR(!P/N%,-VRY!TO-!)HOR(!S%/,!%!N,N!
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L/kP(! %O! )NX('VSS(+(R,! )(*! -R*,/O+(R,*! )HV&*(/X%,-VR! (,! U! 'HO,-'-*%,-VR! S'O*! N'%/W-(! )(*!
)VRRN(*!(+S-/-TO(*Y!'%!*(PVR)(!X%WO(!%!+VR,/N!TOH-'!RHN,%-,!S%*!,/.*!S(/,-R(R,!)(!PV+S%/(/!
'H(*S/-,!QO+%-R!U! '%!+%PQ-R(1!;%!RV,-VR!)(!PVWR-,-VR! -RP%/RN(!%SS%/%y,!%O,VO/!)(*!%RRN(*!
07KAcMA! (,! <%,O/%R%! (,! C%/('%! *VR,! )(O\! PQ(/PQ(O/*Y! /(S/N*(R,%,-Z*! )(! P(! +VOX(+(R,1!
2-,VR*!U!RVOX(%O!L(V/W(!;%wVZZ!SVO/!/N*O+(/!'(*!S/-RP-S(*!)(!'%!*(PVR)(!X%WO(!b!!
h!;%!S(R*N(!(*,! -RP%/RN(Y!)%R*!'%!+(*O/(!Vv!(''(!(*,!ZVR)N(!*O/!(,!*PO'S,N(!S%/!'(*!
*[*,.+(*!*(R*V/-+V,(O/*!(,!S%/!RV,/(! ! -R,(/%P,-VR!PV/SV/(''(!%X(P! '(!+VR)(1!=X(P!
P(,,(!RV,-VR!)VRRN(Y!'H(*S/-,!S/VX-(R,!)(!'%!R%,O/(!)O!P(/X(%O!SQ[*-TO(!(,!)O!PV/S*Y!
S'O,],!TOH^,/(!TO('TO(!PQV*(!)H%&*,/%-,!(,!)N*-RP%/RN!iG1!!
2(*! )(O\! X%WO(*! S(OX(R,! %O**-! ^,/(! XO(*! PV++(! )(O\! NPV'(*! PVWR-,-X-*,(*! )-ZZN/(R,(*!b!
'HNPV'(!)O!2'()$*+*,'--+.,/(0! (,! 'HNPV'(!)O!2'--0C,'--,/(01! ;%! ,QNV/-(! PV+SO,%,-VR%'-*,(!
_PVRP(S,-VR!*[+&V'-TO(!)(!'%!PVWR-,-VR`!SV*,O'(!'HV/W%R-*%,-VR!)(*!N,%,*!+(R,%O\!)%R*!OR!
*[*,.+(! *[+&V'-TO(! )H(\S/(**-VR*! (,! )(*! *,/OP,O/(*! %&*,/%-,(*Y! *VO+-*(*! U! )(*! /.W'(*!
'VW-TO(*!l:V/-''V!"A0Am1!;(*!PQ(/PQ(O/*!'(*!S'O*!-RZ'O(R,*!)%R*!P(!)V+%-R(!VR,!N,N!g1=1!jV)V/!
(,!41!2QV+*w[1!;(!PVRR(\-VRR-*+(!)NP/-,! 'H%P,-X-,N!PVWR-,-X(!(R!*(!/NZN/%R,!%O\!*,/OP,O/(*!
R(O/V'VW-TO(*! )O! P(/X(%O1! <P2O''OPQ! (,! 8-,,*! VR,! N,N! '(*! ZVR)%,(O/*! )(! P(,,(! %SS/VPQ(!
R(O/V'VW-TO(!)(!'%!PVWR-,-VR!(,!'(O/*!,QNV/-(*!VR,!-RZ'O(RPN!S'O*-(O/*!)V+%-R(*!TO-!X(R%-(R,!
)(!XV-/! '(! eVO/!U!P(,,(!NSVTO(Y!PV++(!'H-R,(''-W(RP(!%/,-Z-P-(''(Y! '%!S*[PQV'VW-(!PVWR-,-X(!(,!
'H%R,Q/VSV'VW-(!PVWR-,-X(1!;%! /(PQ(/PQ(!)%R*!P(!)V+%-R(!*(!)NX('VSS(!(R! '-(R!N,/V-,!%X(P!
'(*! R(O/V*P-(RP(*! Vv! P(! PQ%RW(+(R,! )(! S%/%)-W+(! _)+4+=,3(% /G,F*^% )(! 'HNR%P,-VR! S/(R)!
/%P-R(! l5RW('! (,! %'1! 077#mY! (,! (''(! (*,! ,/.*! *VO,(RO(! S%/! '(O/*! )NPVOX(/,(*! %O! SV-R,! )(!










h!;%! PVWR-,-VR! RH(*,! S%*! '%! /(S/N*(R,%,-VR! )HOR! +VR)(! S/N(\-*,%R,! S%/! OR! (*S/-,!
S/N)NZ-R-Y! +%-*! PH(*,! S'O,],! '%! /(PVR*,-,O,-VR! )O! +VR)(! (,! )(! 'H(*S/-,! U! S%/,-/! )(!
'HQ-*,V-/(!)(!,VO,(*!'(*!%P,-VR*!TO(!'H^,/(!QO+%-R!(\NPO,(!)%R*!'(!+VR)(K!i1!
8%/! /%SSV/,! %O! PVRP(S,!)(! '%! PVRR%-**%RP(! PV++(!PVRR%-**%RP(!NR%P,-X(Y! '(*! ,/%X%O\!)O!
/N*(%O!5R%P,-X(!>R,(/Z%P(*I!VR,!S(/+-*!)HN'OP-)(/!'(!Z%-,!TO(!'%!PVRR%-**%RP(!NR%P,-X(!RH(*,!
S%*! *(O'(+(R,! OR(! PVRR%-**%RP(! Z%-,(! S%/! '(! &-%-*! )(! '%! +O',-*(R*V/-%'-,NY! h!+%-*! OR(!
PVRR%-**%RP(! *,VPwN(! *VO*! ZV/+(! )(! /NSVR*(*! +V,/-P(*Y! %PTO-*(! S%/! 'H%P,-VR1! 2H(*,! OR(!
ZV/+(!)(! PVWR-,-VR! -R,/-R*.TO(+(R,! '-N(! %O\! %P,-VR*Y! U! '%!+%R-./(! )(! '%! PVRR%-**%RP(! )(!
'H%/,-*%R1!2H(*,!OR(!ZV/+(!-R,O-,-X(!RVRc*[+&V'-TO(!)H%SS/(R,-**%W(!i!l5R%P,-X(!"AAEc"AAIm1!
B('VR! l8%*TO-R(''-! "AAIm! '%! PVRR%-**%RP(! NR%P,-X(! (*,! (**(R,-(''(+(R,! OR(! h!2'--+,//+-20%
)'$4% .9+2*,'-!i!_% 452,)4'>$0(0-*`% .9+2*,'-% 0/*% *'$J'$4/% -520//+,40% +F,-% =9+2>$54,4% $-0%
2'--+,//+-20% 5-+2*,E0"! ;%! RV,-VR! )(! PVRR%-**%RP(! NR%P,-X(! %! N,N! S/VSV*N(! S%/! :/OR(/!
l:/OR(/!077Km!TO-!)-*,-RWO(!,/V-*!,[S(*!)(!/(S/N*(R,%,-VR*!b!
• ;%! /(S/N*(R,%,-VR! *[+&V'-TO(Y! &%*N(! *O/! '(! '%RW%W(Y! S/VS-P(! %O\! ZVRP,-VR*!
PVWR-,-X(*!%&*,/%-,(*!PV++(!'(*!+%,QN+%,-TO(*1!
• ;%! /(S/N*(R,%,-VR! -PVR-TO(Y!&%*N(! *O/! '(*! -RZV/+%,-VR*! %PTO-*(*!S%/! '(*! *,/OP,O/(*!
X-*O(''(*1!







-'! *(/%! RNP(**%-/(! )H(\%+-R(/! )%R*! '(*! S'O*! Z-R*! )N,%-'*Y! '(*! +V)%'-,N*! )(! S(/P(S,-VR*! (,!
)H%P,-VR*! -R)O-,(*! S%/! P(*! (RX-/VRR(+(R,*Y! )%R*! '%! +(*O/(! Vv! '(O/! R%,O/(! (,! '(O/!












B('VR! ;(X!<%RVX-PQ! l<%RVX-PQ! "AA0m! -'! [! %! )(*! PVR*NTO(RP(*! *O/! '(! ZVRP,-VRR(+(R,! )(*!
RVOX(%O\! +N)-%! '-N! U! '(O/! RVOX(''(! R%,O/(1! >'! )-*,-RWO(! )H%-''(O/*! P-RT! P%/%P,N/-*,-TO(*!
)NZ-R-**%R,Y!)H%S/.*! 'O-Y! '(*!RVOX(%O\!+N)-%! b! '%! /(S/N*(R,%,-VR!RO+N/-TO(Y! ! '%!+V)O'%/-,NY!
'H%O,V+%,-VRY!'%!X%/-%&-'-,N!(,!'(!,/%R*PV)%W(1!
• ;%!/(S/N*(R,%,-VR!RO+N/-TO(1!;%!R%,O/(!RO+N/-TO(!)(*!RVOX(%O\!+N)-%!Z%-,!TOH-'![!




• ;H%O,V+%,-VR1! ;(! PVR,(RO! (RPV)N! S(O,! ^,/(! O,-'-*N! S%/! )(*! V/)-R%,(O/*! TO-!










2(,,(! )-ZZN/(RP(! VR,V'VW-TO(! Z%-,! %O**-! 'HV&e(,! )HN,O)(! )(!<%/w!D%R*(R! )%R*! '(! '-X/(!a0V%
HG,.'/')Gb%F'4%a0V%c0=,+1!D%R*(R!,/%-,(!P(!PQ%RW(+(R,!)(!*,%,O,!PV++(!OR!PQ%RW(+(R,!
)(! S%/%)-W+(Y! OR! )+4+=,3(O/G,F*! TO-! (*,! S'O*! S/NP-*N+(R,! OR! =,3,*+.O/G,F*! _OR! )NP%)/%W(!
RO+N/-TO(`1! 8VO/! <%/w! D%R*(R! lD%R*(R! "AAKmY! '(! )NP%)/%W(! RO+N/-TO(! )(*! RVOX(%O\!
+N)-%!TO-!)N/-X(!)(!'%!RO+N/-*%,-VR!)O!+N)-O+Y!RH%ZZ(P,(!S%*!*(O'(+(R,!'(!'-(R!)O!S/V)O-,!
%X(P!'%!/N%'-,N!/(S/N*(R,N(Y!+%-*!*O/,VO,!/NXV'O,-VRR(!'(!PQV-\!)%R*!'(*!,/%R*ZV/+%,-VR*!)(!
P('O-1! 8%/! (\(+S'(! OR(! P(/,%-R(! /N%'-,N! ,/%R*ZV/+N(! (R! )VRRN(*! RO+N/-TO(*Y! S(O,! ^,/(!
/(R)O(! *VO*! )(*! ZV/+(*! *VRV/(*Y! X-*O(''(*Y! -++(/*-X(*! VO! %O,/(*1! F(! P(! SV-R,! )(! XO(Y! '(!
RO+N/-TO(! )N+%/TO(! '(! )NP%)/%W(! S/-RP-S%'(+(R,! (R,/(! )(O\! RV,-VR*Y! '(*! +N)-%! (,! '(!
PV/S*1! D%R*(R! (\S'-TO(! P('%! (R! *VO'-WR%R,! TOHU! 'H./(! RO+N/-TO(! '(*! +N)-%! S(/)(R,! '(O/!
*SNP-Z-P-,N!+%,N/-(''(!(,! '(!PV/S*! 'H(+SV/,(!*O/! '%!/('%,-VR!(R!S/(R%R,! '%!ZVRP,-VR!S/-RP-S%'(!
)O! ,/%-,(+(R,! )(! 'H-RZV/+%,-VR1! 2(! &%*PO'(+(R,! )H-+SV/,%RP(! X(/*! '(! PV/S*Y! D%R*(R!







<%-*! P(! ,/%R*Z(/,! _&%*PO'(+(R,`! )H-R,N/^,! X(/*! '(! PV/S*! (,! .90(A'=,(0-*! S/V)O-,! %O**-! OR!
PQ%RW(+(R,! )%R*! '(! '-(R! -R,-+(! (R,/(! 'HfOX/(! (,! 'HQO+%-R1! ;%! h!X-*-VR! )(X-(R,! Q%S,-TO(!i!
)%R*! OR! (ZZV/,! )(! ,/%R*ZN/(/! 'H-+SV/,%RP(! )VRRN! %O\! P%S%P-,N*! *(R*V/-(''(*! )(! '%! X-*-VR! n!
*(R*! S/-+%-/(! n! X(/*! '(*! P%S%P-,N*! )O! PV/S*1! D%R*(R! P/V-,! U! '%! P%S%P-,N! -+SV/,%R,(! ! )(*!
S/VP(**O*! *(R*V/-('*! (,! %ZZ(P,-Z*! )(! WNRN/(/! OR(! *S%,-%'-,N! Q%S,-TO(Y! OR(! -+%W(! %RP/N(! U!
'H-R,N/-(O/!)O!PV/S*!TO-!(\-*,(!%X%R,!(,!-R)NS(R)%++(R,!)(!'H(*S%P(!WNV+N,/-TO(!(\,(/R(1!
5R!P(!*(R*Y!'%!/N%'-,N!X-/,O(''(!RH(*,!S%*!XO(!*-+S'(+(R,!PV++(!'(!S/V)O-,!)(*!%X%RP(+(R,*!





U! *H%)%S,(/! )%R*! )(*! *-,O%,-VR*! )(! /N%'-,N*! X-/,O(''(*Y! D%R*(R! )N+VR,/(! '%! S'%*,-P-,N! )O!
*[*,.+(! R(/X(O\! (,! '(! /]'(! VSN/%,-VRR('! )O! +VOX(+(R,! PV/SV/('! )%R*! '%! S/V)OP,-VR! )(!
S(/P(S,-VR1! >'! *VO'-WR(! 'H-+SV/,%RP(! )(! '%! )-+(R*-VR! (/WV,-TO(! l2%)Vo! 0777mY! )(!
'H(\SN/-(RP(! S(/P(S,-X(Y! Pp(*,cUc)-/(! TO(! +(,,/(! '(! PV/S*! (R! ,/%X%-'Y! +^+(! )(! Z%aVR!
+-R-+%'(Y!%!OR!(ZZ(,!P%,%'[*(O/!)%R*!'%!P/N%,-VR!)HOR(!(\SN/-(RP(!%ZZ(P,-X(1!!!
F(!S'O*Y!-'![!%!)(*!TO(*,-VR*!*SNP-Z-TO(*!U!'%!R%,O/(!)(*!,(PQRV'VW-(*!RO+N/-TO(*Y!/('%,-X(*!U!




-R,(R*-X(1! 8(R)%R,! 'HQ-*,V-/(! )O! )(*-WR! )H-R,(/Z%P(*Y! 'H-R,(/Z%P-%'-,N! %! (**%[N! stu!
)H(ZZ%P(/!'(*!)-ZZN/(RP(*!(R,/(!'HV/)-R%,(O/!(,!'HQO+%-R!iM1!
2(! Z%-*%R,Y! '(*! ,(PQRV'VW-(*! )(*! *[*,.+(*! RO+N/-TO(*! -R*-*,(R,! *O/! 'p%*S(P,!
PV++OR-P%,-VRR('! )(! 'p(\SN/-(RP(! QO+%-RcV/)-R%,(O/! (,! '%-**(R,! )(! P],N! '%! )-+(R*-VR!
PV/SV/(''(! )(! P(''(cP-1! <OR*,(/! *OWW./(! U! P(! S/VSV*! )H(**%[(/! )(! R(! S%*! XV-/! '(*! PV/S*!
PV++(! -R*OZZ-*%R,*Y! +%-*! S'O,],! hs)Hu(\%+-R(/! '(*! +V[(R*! )VR,! 'H0(A'=,(0-*! S(O,! ^,/(!




(R!S%/,-PO'-(/! h*-! RVO*! *V++(*!S/NVPPOSN*!S%/! '(*! /('%,-VR*!)O/%&'(*!)%R*! '(O/! (R*(+&'(!
%X(P!'(*!,(PQRV'VW-(*i1!
;HQ[SV,Q.*(! )(! 21! 2%)Vo! l2%)Vo! 077Em! (*,! TO(! '%! )-PQV,V+-(Y! )N*V/+%-*! &-(R! /(PVRRO(Y!









2('%! PVR)O-,! =1! ;OP-%R-! )%R*! l;OP-%R-! (,! %'1Y! "AAK&m! U! SV*,O'(/Y! TO(! )%R*! OR! S%/PVO/*!
ZVRP,-VRR('!)(*!*-,O%,-VR*!*(R*V/-c+V,/-P(*!_j-WO/(!0!P-c%S/.*`!%''%R,!)(!'H-++(/*-VR!*S%,-%'(!
_U! W%OPQ(! *O/! '%! Z-WO/(! 0`! X(/*! '%! +%R-SO'%,-VR! )HOR! V&e(,! _U! )/V-,(! *O/! '%! j-WO/(! 0`Y!
'H-RPV/SV/%,-VR! /NP-S/VTO(! h!QV++(cV&e(,!i! (*,! *,/OP,O/(''(Y! 'HV&e(,! %''%R,! eO*TOHU! )(X(R-/!
OR(! (\,(R*-VR! )(! 'HV/W%RV'VW-(! QO+%-R(1! 2(,,(! )(/R-./(! *-,O%,-VR! (*,! %SS('N(! S%/! '(*!
PQ(/PQ(O/*! )O! '%&V/%,V-/(! >2=! h!B-,O%,-VR! -R*,/O+(R,%'(!i1! F%R*! P(,,(! *-,O%,-VR!








8Z(-Z(/! l8Z(-Z(/! "AAKm! )VRR(! OR! *PQN+%! TO-! /N*O+(! 'H0(A'=,(0-*! 'V/*! )(*! -R,(/%P,-VR*!
(R,/(!'H%W(R,!QO+%-R!_VO!+^+(!)(*!%R-+%O\!(,!)(*!/V&V,*`!(,!'H(RX-/VRR(+(R,!_j-WO/(!"`1!
2(! *PQN+%! /(S/N*(R,(! 'H-R,(/%P,-VR! (R,/(! 'H%W(R,! (,! *VR! (RX-/VRR(+(R,Y! %-R*-! TO(! '(*!
-R,(/%P,-VR*!(R,/(!'(*!)-ZZN/(R,*!*[*,.+(*!TO-!PV+SV*(R,!'H%W(R,1!
F%R*! '%! Z-WO/(! "Y! '(*! PV++%R)(*!+V,/-P(*! *VR,! '(*! -R*,/OP,-VR*! WNRN/N(*! S%/! '(! *[*,.+(!














(,! '(*! '-W%+(R,*! %/,-PO'%-/(*Y! VO! (RPV/(! %O\! %PPN'N/%,-VR*! )(*! /NP(S,(O/*! *(R*V/-('*! )O!
*[*,.+(!+NP%R-TO(1!
;H%W(R,! (*,! PVR,(RO! )%R*! 'H(RX-/VRR(+(R,c,kPQ(dR-PQ(! NPV'VW-TO(! (,! ,VO,! P(! TO(! P('%!
-+S'-TO(Y! PV++(! '(*! ZV/P(*! )(! W/%X-,N! (,! )(! Z/V,,(+(R,! TO-! %W-**(R,! *O/! 'H%W(R,! l8Z(-Z(/!
"AAKm1! 5RZ-RY! 'H%W(R,! (*,! -++(/WN! )%R*! OR! (RX-/VRR(+(R,Y! TO(! 8Z(-Z(/! %SS(''(! h!d+/eO
0-E,4'-(0-*%i! _(RX-/VRR(+(R,c,kPQ(`! VO! h!02'.'3,2+.% -,2G0%iY! %X(P! ,VO,! P(! TO(! P('%!
-+S'-TO(Y! PV++(! S%/! (\(+S'(! )H^,/(! *VO+-*! U! )(*! ZV/P(*! (\,(/R(*! )(! W/%X-,N! (,! )(!
Z/V,,(+(R,!TO-!%W-**(R,!*O/!'O-!l8Z(-Z(/!"AAKm1!





B('VR! 2%)Vo! l2%)Vo! 077EmY! ! RVO*! SVOXVR*! )-*,-RWO(/! '(*! &VOP'(*! )(*! P%R%O\! )(!
PV++OR-P%,-VR!_j-WO/(!#`1!F%R*!'(*!P%R%O\!%PVO*,-TO(!(,!X-*O('Y!-'![!%!OR!Z'O\!)H-RZV/+%,-VR!
OR-)-/(P,-VRR('! (R,/(! 'H(RX-/VRR(+(R,Y! VO! 'HV&e(,d-R*,/O+(R,! (,! 'H%W(R,1! F%R*! '(! P%R%'!
W(*,O('Y!P(!Z'O\!(*,!&-)-/(P,-VRR('1!4VO*!/(,/VOXVR*!P(*!Z'O\!(R,/(!'H(RX-/VRR(+(R,c,kPQ(!(,!
'(! *[*,.+(! PV/SV/('! )(! 'H%W(R,! )%R*! '(! *PQN+%! )(! 8Z(-Z(/1! 4VO*! SVOXVR*! Z%-/(! '(!
/%SS/VPQ(+(R,!(R,/(!P(*!)(O\!X-*-VR*!)(!'%!PV++OR-P%,-VRY!(R!*VO,(R%R,!TO(!'%!&VOP'(!)O!
/(,VO/! +NP%R-TO(! PV//(*SVR)! U! '%! S(/P(S,-VR! ,%P,-'VcS/VS/-Vcw-R(*,Q.*-TO(! )O! P%R%'!






;%! /('%,-VR! PV/SV/(''(! %X(P! OR(! fOX/(! )H%/,! PQ%RW(! '(! /%SSV/,! U! '%! S(/P(S,-VR! )(!
'H(\SN/-(RP(! %/,-*,-TO(1! ;(! W(*,(! %! )(*! S/VS/-N,N*! /N,/V%P,-X(*! _Z(()&%Pw`! TO-! S(/+(,,(R,!








• ;%! ZVRP,-VR!NS-*,N+-TO(1!;(!P%R%'!W(*,O('!)(!S(/+(,!)(! /(P(XV-/!)(! 'H-RZV/+%,-VRY!







2%)VoY! )%R*! *VR! %/,-P'(! *O/! '(! PVR,-ROO+! NR(/WN,-TO(! )O! W(*,(! %O! *VR! l2%)Vo! 0777mY! ;(!
W(*,(! -R*,/O+(R,%'! S(O,! NW%'(+(R,! ^,/(! )NP'-RN! (R! ,/V-*! ,[S(*! )(! W(*,(*Y! '(! W(*,(!
)H(\P-,%,-VRY! '(! W(*,(! )(! +V)-Z-P%,-VR! (,! '(! W(*,(! )(! *N'(P,-VR! l2%)Vo! 0777&mY! P(,,(!
P%,NWV/-*%,-VR!*(!ZVR)%R,!*O/!)-ZZN/(R,*!)(W/N*!)(!PVR,-ROO+!NR(/WN,-TO(!b!
• ;(! W(*,(! )H(\P-,%,-VR!b! ;(! W(*,(! %R-+(! 'H(\P-,%,(O/! )(! Z%aVR! U!+(,,/(! '%! *,/OP,O/(!
X-&/%R,(!(R!X-&/%,-VR1!2H(*,!P(!,[S(!)(!W(*,(!TO(!*(!eVO(!'(!S%/%)-W+(!)O!PVR,-ROO+!
NR(/WN,-TO(!b! 'HNR(/W-(! )H(\P-,%,-VR! S/V)O-,! '(! *VRY! TO-! )(! *VR! P],N! S%**(! PV++(!
NR(/W-(!%PVO*,-TO(!U!'H%O)-,(O/1!
• ;(!W(*,(!)(!+V)-Z-P%,-VR!b!2(!W(*,(!(*,!P('O-!TO-!PQ%RW(!'(*!S/VS/-N,N*!)(!'%!PQ%yR(!
-R*,/O+(R,%'(1! (R! PVR*NTO(RP(Y! RVR! *(O'(+(R,! '(! *VRY! +%-*! '%! /('%,-VR! )O! W(*,(!
)H(\P-,%,-VR!%O!*VR1!;(!W(*,(!)(!+V)-Z-P%,-VR!R(!S/V)O-,!S%*!)HNR(/W-(!*VRV/(1!@R(!
S/(+-./(!PVOSO/(!NR(/WN,-TO(!(R,/(!'(!W(*,(!(,!'(!*VR!*(!S/V)O-,!-P-1!
• ;(! W(*,(! )(! *N'(P,-VR1! 2(! W(*,(! S(/+(,! )(! *N'(P,-VRR(/! S%/+-! '(*! *,/OP,O/(*! TO-!
*(/VR,!+-*(*!(R!+VOX(+(R,1!;%!)(O\-.+(!PVOSO/(!NR(/WN,-TO(!*H(ZZ(P,O(!-P-1!
2(S(R)%R,Y! *-! '%! *-,O%,-VR! -R*,/O+(R,%'(!S(O,!^,/(! XO(! PV++(!OR(! *-,O%,-VR!)H-R,(/%P,-VR!
-RP%/RN(Y! *OSSV/,! )HOR! S/VP(**O*! =90(A'=,(0-*`% (''(! RH(*,! S%*! RNP(**%-/(+(R,! S(/aO(!
PV++(!,(''(!S%/!*(*!%P,(O/*1!=-R*-Y!j/%RP(*!F[*VR!lF[*VR!"AA7m!)-,!)%R*!'(!BVOR)-RW!4({!
<()-%!TOH(R!WNRN/%'!'(*!+O*-P-(R*!R(!*(!/NZN/(R,!S%*!U!'(O/!-R*,/O+(R,*!PV++(!*H-'*!N,%-(R,!
-RP%/RN*! _0(A'=,0=`Y!)(! '%!+^+(! Z%aVR!TO(! '(!SO&'-P!R(!S(/aV-,!S%*! '(! PVRP(/,! PV++(!*-!
PHN,%-,!'%!/N%'-,N1!$VO*!)(O\!ZVR,!OR(!)-*,-RP,-VR!(R,/(!'(!PV/S*!(,!'H-R*,/O+(R,Y!(R,/(!'(!*VR!

























S(/+(,,/(!%O\!O,-'-*%,(O/*!)(! P/N(/! '(O/*!S/VS/(*! -+%W(*!(,! *VR*1! ;H-R*,%''%,-VR! PV+S/(R)!
'HO,-'-*%,(O/! PV++(!OR(!S(,-,(!S-.P(!)HOR!w%'N-)V*PVS(!WN%R,Y! 'H-+%W(!)(! *[R,Q.*(!(*,!(R!
*O-,(!WNRN/N(!(,!S/Ve(,N(!*O/!OR!NP/%R!)(X%R,!'HO,-'-*%,(O/Y!(R!,(+S*!/N('1!;(!*VR!(*,!S/V)O-,!
PV++(! /N*O',%,! )HOR! ,/%-,(+(R,! )H-+%W(! (,! -'! (*,! )VRP! -R)-/(P,(+(R,! PVR,/]'N! S%/!
'HO,-'-*%,(O/1! ;(*!+VOX(+(R,*!)(! 'HO,-'-*%,(O/! ZVR,!S%/,-(!)(! 'H-+%W(!)[R%+-TO(!(,! *VR,!(R!
%)NTO%,-VR!%X(P!'(!*VR1!;%!R%,O/(!/N%P,-X(!)(!P(,,(!(\SN/-(RP(!(RW%W(!'(*!O,-'-*%,(O/*!)%R*!









;(! ,(/+(! PV++OR-P%,-VR!S(/*VRR(!n!V&e(,! (*,! (+S'V[N!S%/! j('*!)%R*! '(!S/(+-(/! ,[S(!)(!








S(/*VRR(!P.)(! '(! PVR,/V'! U! 'HV&e(,!(,! -'! *H%&%R)VRR(!)%R*!OR! *(R,-+(R,!)H%SS%/,(R%RP(!U!
'H%SS%/(-'1!
j('*! *VO,-(R,! TO(! )%R*! '(*! )(O\! S/(+-(/*! ,[S(*! )(! /('%,-VR*! .90(A'=,(0-*! SVO//%-,! ^,/(!
+(*O/N! S%/! '(! )(W/N! )H-R,-+-,N! _,-*,(+2b! (R! %RW'%-*`1! >'! (\S'-TO(! '%! RV,-VR! )(! 'H-R,-+-,N!
PV++(! '(! '-(R! *O&e(P,-Z! (R,/(! '(! PV+SV/,(+(R,! )HOR! -R*,/O+(R,! (,! 'HVSN/%,-VR! )(! P(,!
-R*,/O+(R,!(,!-'!)VRR(!'H(\(+S'(!)O!'-(R!TOHOR!+O*-P-(R!ZV/+(!%X(P!*VR!-R*,/O+(R,!%Z-R!TOH-'!
SO-**(! ^,/(! (\S/(**-Z! )%R*! P(,,(! VSN/%,-VR1! 5R! )NP/-X%R,! 'HfOX/(! -R,(/%P,-X(! >=<=B2385Y!
j('*! ,N+V-WR(! )(*! )-ZZN/(R,*! ,[S(*! )(! /('%,-VR! TO(! 'HQV++(! ZV/+(! %X(P! '(! )-*SV*-,-Z!
RO+N/-TO(!PV++(!N,%S(*!)H-RPV/SV/%,-VR1!
;(*!fOX/(*!)(!2Q%/!F%X-*! h!3*+V*(!i!(,! h!5SQN+./(!i!VR,!N,N!%R%'[*N(*!S%/!)(!S'O*-(O/*!
,QNV/-P-(R*! )(! 'H-R,(/%P,-VR! lF[*VR! "AA7mY! lL/%O! "AA#mY! lD%R*(R! "AAKm! (,! (''(*! *VR,!
PVR*-)N/N(*!PV++(!ZVR)%+(R,%'(*!)(! 'H%/,!RO+N/-TO(1!2(*!fOX/(*!)H(\SN/-(RP(!X-/,O(''(!
O,-'-*(R,! S'O*-(O/*! +V)%'-,N*! )H-R,(/%P,-VR! TO-! *(! ,/VOX(R,! h!S/.*!i! )O! PV/S*Y! PV++(!
'HNTO-'-&/(!(,!'%!/(*S-/%,-VR!)%R*!'(!&O,!)(!/(R)/(!'H-R,(/%P,-VR!-RPV/SV/N(!_0(A'=,0=^1!F%X-(*!
XVO'%-,! %O**-! P/-,-TO(/! )(! P(,,(! +%R-./(! '(! /]'(! P(R,/%'! TO(! eVO(! '%! X-*-VR! )%R*! '%! /N%'-,N!










2VRP(/R%R,! '%!RV,-VR!)H-R,(/%P,-VR! -RP%/RN(Y!=RR%!<OR*,(/! *VO,-(R,!TO(!)%R*! '%! *-,O%,-VR!
R%,O/(''(! '(*! QO+%-R*! RH(\SN/-+(R,(R,! S%*! '(! +VR)(! 'O-c+^+(Y! +%-*! '(*! NX(R,O%'-,N*!
*(R*V/-+V,/-P(*! )(! '(O/! *-,O%,-VR! -RP%/RN(1! ='V/*Y! )%R*! '(! P%*! )HOR! (RX-/VRR(+(R,!
RO+N/-TO(Y! RVO*! SVOXVR*! *VO,(R-/! TO(! P(! RH(*,! S%*! 'H-R,(/Z%P(! TO-! (*,! VO! TO-! RH(*,! S%*!
NR%P,-X(Y! +%-*! TO(! PH(*,! 'H%W(R,! QO+%-R! O,-'-*%R,! 'H-R,(/Z%P(! %SS/VS/-N(! TO-! Z%-,! *(!
/(S/N*(R,(/!'(!+VR)(1!;(!/]'(!)(!'H-R,(/Z%P(!(*,!%'V/*!P/OP-%'1!;(*!-R,(/Z%P(*!S(/+(,,(R,!%O\!





+%PQ-R(! _>D<`Y! VR,! ,/%-,N! '(*! S/VP(**O*! PVWR-,-Z*! )(*! O,-'-*%,(O/*! PV++(! S/N)-P,-&'(*! (,!
TO%R,-Z-%&'(*1!5''(*!VR,!(RPVO/%WN!'(*!PVRP(S,(O/*!)H>D<!U!PQ(/PQ(/!)(*!/N*O',%,*!PVWR-,-Z*!
)%R*! '(*! )V+%-R(*! )(! '%! +N+V-/(! (,! )(! 'H%,,(R,-VR! 'V/*! )(! '%! PVRP(S,-VR! )(*! -R,(/Z%P(*!
O,-'-*%,(O/*1! ;%!+V)N'-*%,-VR!+V)(/R(!%! ,(R)%RP(!U! *(! ZVP%'-*(/! *O/!OR! /(,VO/! PVR*,%R,!(,!
OR(!PVRX(/*%,-VR!(R,/(!O,-'-*%,(O/*Y!PVRP(S,(O/*!(,!-RWNR-(O/*1!5''(!,(R)!NW%'(+(R,!X(/*!)(*!
*[*,.+(*! ,(PQR-TO(*! -RP'O%R,! '(*! (\SN/-(RP(*! )(+%R)N(*! S%/! '(*! O,-'-*%,(O/*Y! S'O,],! TO(!
X(/*!OR!*[*,.+(!PV+S'(,!lD2>m1!F%R*!'(!S/(+-(/!P%*Y!'%!+V)N'-*%,-VR!X-(R,!)HOR(!/(PQ(/PQ(!









+V)%'-,N*! S'O,],! TO(! )(*! PQV*(*Y! (,! R(! *(! PV+&-R(R,! S%*! &-(R! SVO/! P/N(/! OR(! *V/,(!
)H%SS%/,(R%RP(!)(! 'HOR!SVO/! 'H%O,/(!i1!5''(! /(S/(R)!(R!*OWWN/%R,!)H(**%[(/!)(!S%*!XV-/! '(*!
PV/S*! PV++(! -R%)NTO%,*! +%-*! )(! S/NZN/(RP(! )(! h!PQ(/PQ(/! )(*! +V[(R*! )(! PVRP(XV-/!
'H0(A'=,(0-*! PV++(!TO('TO(! PQV*(!)HVOX(/,! (,! )(!)[R%+-TO(!iY! (,! (RZ-R! (''(! %//-X(! U! '%!
PVRP'O*-VR!TO(!'%!S/VS/-N,N!)H0(A'=,(0-*!RH(*,!S%*!TO('TO(!PQV*(!h!TO(!g9%-!+%-*!TO('TO(!
PQV*(! TO(! e(! S/V)O-*Y! TO-! (*,! S/V)O-,Y! (R! /('%,-VR! %X(P! )H%O,/(*! PV/S*! (,! +%PQ-R(*i1!
;H:(A'=,(0-*! (*,! %'V/*! OR! S/VP(**O*! N+(/W(R,! PQ(o! '(*! QO+%-R*1! >'! X-(R,! )O! Z%-,! )(!
S/V)O-/(Y! )O! S/VP(**O*! )H%P,-VR! *O/! (,! %X(P! 'H(RX-/VRR(+(R,1! 8VO/! <OR*,(/Y! '(! ZO,O/! )O!
RO+N/-TO(! (*,! 'H0(A'=,(0-*Y! *O/,VO,! h!*-! RVO*! *V++(*! PVRP(/RN*! S%/! )(*! /('%,-VR*!
W'V&%'(+(R,!)O/%&'(*!%X(P!'(*!,(PQRV'VW-(*!i1!;(!&O,!)%R*!P(!P%*!'UY!(*,!%'V/*!OR(!-R,(/Z%P(!
)H-R,(/%P,-VR! PV++(! +V[(R! (,! RVR! S%*! PV++(! V&e(P,-Z1! 2H(*,! )%R*! P(! PVR,(\,(! TO(! '%!
RV,-VR! )H-R,(/Z%P(! NR%P,-X(! S/(R)! *(R*Y! P%/! -'! *H%W-,! )HOR(! -R,(/Z%P(! TO-! S(/+(,! '%!
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$/VOX(/! OR(! +N,QV)V'VW-(! %Z-R! )H(\S'V/(/! OR(! *-,O%,-VR! SVO/! '%TO(''(! -'! RH[! %! S%*!
)H%SS/VPQ(! (+S-/-TO(! (*,! OR! (\(/P-P(! )-ZZ-P-'(! TO-! )(+%R)(! OR(! %SS/VPQ(! )-ZZN/(R,(! )(*!
P(''(*! O,-'-*N(*! Q%&-,O(''(+(R,! )%R*! '(*! /(PQ(/PQ(*! PVWR-,-X(*1! >'! [! %! )(*! %SS/VPQ(*! TO-!
N,O)-(R,!'%!S(/P(S,-VR!S%/!)(*!)VRRN(*!(\SN/-+(R,%'(*!)(*!*-WR%O\!SQ[*-V'VW-TO(*!_/[,Q+(!
P%/)-%TO(Y! *-WR%O\! PN/N&/%O\Y! (,P1`Y! PV++(! PH(*,! '(! P%*! )%R*! S'O*-(O/*! )V+%-R(*! )(! '%!
R(O/VPVWR-,-VR! (,! )(! '%! S*[PQV'VW-(! PVWR-,-X(1! >'! [! %! %O**-! )(*! %SS/VPQ(*! SQ-'V*VSQ-TO(*!







F-ZZN/(R,(*!+N,QV)(*!SVO/! 'H%R%'[*(!(,! 'HNX%'O%,-VR!*VR,!(+S'V[N(*!)%R*! '(*!)V+%-R(*!)(!
'H-R,(/%P,-VR!S(/*VRR(! c! *[*,.+(!%-R*-! TO(!)%R*! '(*! *P-(RP(*!QO+%-R(*! (,! *VP-%'(*Y! %Z-R!)(!
,-/(/!)(*!PVRP'O*-VR*!S%/!/%SSV/,!%O!PV+SV/,(+(R,!QO+%-R1!F(!P(,,(!+N,QV)V'VW-(Y!RVO*!
)-*,-RWOVR*Y! *('VR! '(! PVR,(\,(! )HO,-'-*%,-VRY! )(O\! )N+%/PQ(*Y! '%! TO%'-,%,-X(! (,! '%!
TO%R,-,%,-X(1!!
;%! )N+%/PQ(! TO%R,-,%,-X(! (*,! (+S'V[N(! TO%R)! RVO*! PVRR%-**VR*! P(! TOHVR! X(O,!+(*O/(/1!
2(P-! -+S'-TO(!TOH-'!(\-*,(!OR!N,%'VR!SVO/!+(*O/(/1!3/!RVO*Y!)%R*!P(*!,/%X%O\Y!S%/,VR*!U! '%!
/(PQ(/PQ(!)(!RV,-VR*!*O/! '(*!PV+SV/,(+(R,*!)(*!%P,(O/*c*S(P,%,(O/*1! >'! *H%W-,!%'V/*!)HOR(!
/(PQ(/PQ(! (\S'V/%,V-/(! (,! )VRP! '%! )N+%/PQ(!TO%'-,%,-X(! (*,! '%! S'O*! %)%S,N(Y! S%/P(!TOH(''(!











)V-,! z*O-X/(! '%! '-WR(! )p(RTO^,(z! )pOR(! z+%R-./(! -+S%/,-%'(z1! J-R! (\SV*(! ,/V-*! %SS/VPQ(*!




*p(RTON/-/! *O/! )(*! Z%-,*! (R! )(+%R)%R,! )(*! -R,O-,-VR*! S(/*VRR(''(*! (,! )(*! S/VSV*-,-VR*1!
5R*O-,(Y! -'! [! %! 'H(R,/(,-(R! P-&'N! _F'2$/0=% ,-*04E,0V`! TO-! (*,! O,-'-*N! )(! S/NZN/(RP(! SVO/!
PV//V&V/(/! '(*! Z%-,*!TO(! 'p-R,(/X-({(O/!S(R*(!)NeU!N,%&'-*1!5,!(RZ-R! -'! [!%!)(*! -R,(/X-({*!)O!
,[S(!*VR)%W(1!>'*!*VR,!O,-'-*N*!PV++(!)(*!)VRRN(*!TO%R,-,%,-X(*!SVO/!OR!,N+V-WR%W(!*O/!'(!
P%*!N,O)-N1!!
;p%SS/VPQ(! '%! S'O*! %SS/VS/-N(! U! RV,/(! P%*Y! Vv! RVO*! %XVR*! )NeU! OR(! ,QNV/-(! _'(*! TO%,/(!
N'N+(R,*`!(*,! 'H(R,/(,-(R!P-&'N1!;H(R,/(,-(RY!WNRN/%'(+(R,!)(!PVO/,(!)O/N(!_~!0!Q(O/(`Y!(*,!




F%R*! 'H-R,/V)OP,-VR! )(! *VR! ,/%X%-'Y! l8(,-,+(RW-R! "AAKm! )VRR(! )(*! /NSVR*(*! %O\! P/-,-TO(*!
'VRW,(+S*! %RP/N(*! )%R*! '(!+-'-(O! *P-(R,-Z-TO(! *O/! '(! /]'(! )(*!+N,QV)(*! TO%'-,%,-X(*1! 5''(!






(*,! (**(R,-('! )(! S/(R)/(! (R! PV+S,(! '%! )-+(R*-VR! *O&e(P,-X(! ,(''(! TOH(''(! (*,! XNPO(! )(!
'H-R,N/-(O/1! ;(! )NX('VSS(+(R,!)(! ,(PQR-TO(*!)(!R(O/Vc-+%W(/-(! PN/N&/%'(! )(!S'O*! (R!S'O*!
*VSQ-*,-TON(*! %! %PPN'N/N! P(,,(! /N%'-*%,-VR1! 2H(*,! *-+S'(!b! '(*! )VRRN(*! TO-! X(R%-(R,! )(! P(*!
,(PQR-TO(*! R(! SVOX%-(R,! S%*! ^,/(! -R,(/S/N,N(*! *%R*! OR(! )(*P/-S,-VR! )(! 'H(\SN/-(RP(!
*O&e(P,-X(!)O!*Oe(,!)VR,!'H%P,-X-,N!%!N,N!(R/(W-*,/N(1!8VO/!PVRP'O/(Y!RVO*!*VO,(RVR*!TO(!'(*!
+N,QV)(*!)H(R,/(,-(R*!)H(\SN/-(RP(!*O&e(P,-X(!S(OX(R,!%+(R(/!U!OR!%S(/aO!-R,N/(**%R,!*O/!
'%!PVR*,/OP,-VR!)(! '%!PVR*P-(RP(!S(R)%R,! 'H%P,-VRY!(,!TO(! 'H%R%'[*(!%X(P!P(*!+N,QV)(*!(*,!






U! Z%-/(! S%/'(/! '(! *Oe(,! )(! *%! S/VS/(! %P,-VRY! )(! *VR! (\SN/-(RP(! *O&e(P,-X(1! 2(*! S/NP%O,-VR*!
)NP/-,(*! -P-!SVO/! '%!+N,QV)(!)(!'H(R,/(,-(R!)H(\S'-P-,%,-VR!*VR,!,/.*!S(/,-R(R,(*!)%R*!RV,/(!
P%*! (,! RVO*! '(*! %XVR*! S/-*! (R! PV+S,(! )%R*! '%! /N%'-*%,-VR! )(*! S/V,VPV'(*1! ;(! S%**%W(! )(!





h! ;%!S/(+-./(!)-ZZ-PO',N! ,-(R,! %O! Z%-,!TO(! 'H%P,-VR!(*,!OR(! PVRR%-**%RP(!%O,VRV+(1!




!h! ;%! *(PVR)(!X-(R,!)O! Z%-,!TO(!SVO/! /(R)/(!SV**-&'(! '%! X(/&%'-*%,-VR!)(! 'H%P,-VRY! -'!
Z%O,!)H%&V/)Y!TO(!P('O-!TO-!*H[!(**%-(Y!S/(RR(!'(!,(+S*!)HOR!/(,VO/!/NZ'NPQ-**%R,!*O/!
*VR!%P,-VRY!)(!+%R-./(!U!P(!TOH-'!(R!S/(RR(!PVR*P-(RP(1!;H(R,/(,-(R!)H(\S'-P-,%,-VR!






S/VZ(**-VRR('! TO-! X(O,! %SSV/,(/! *%! +N)-%,-VR1! 5''(! RNP(**-,(! )(! *(! ZV/+(/! U! OR(!
,(PQR-TO(!)H(R,/(,-(R!(,!)(!*H[!(\(/P(/1!i!
F%R*! '(! S/(+-(/! S%/%W/%SQ(Y! C(/+(/*PQ! lC(/+(/*PQ! 077Em! *VO'-WR(! TO(! '%! PVRR%-**%RP(!
NR%P,-X(Y! RHN,%R,! S%*! PVR*P-(R,(Y! (*,! )-ZZ-P-'(! )H%PP.*Y! (,! )VRP! *-! RVO*! *VOQ%-,VR*! '%!
PV+S/(R)/(Y! -'! (*,! -+SN/%,-Z! )H%XV-/! OR(! %-)(! (\,(/R(! )%R*! 'H(\S'-P-,%,-VR! )(! P(*! *%XV-/*!
,%P-,(*1! ;(!)(O\-.+(!SV-R,Y! *O/! 'H%-)(! U! 'H(\S'-P-,%,-VR! (,! U! '%! PVR*P-(RP(!S/VXVTON(Y! RVO*!
%SSV/,(! )(*! TO%'-,N*! )HOR(! +N,QV)(! TO-! *VR,! S%/Z%-,(+(R,! %)%S,N(*! U! RV,/(! /(PQ(/PQ(!
)HNR%P,-VR! (,! )H0(A'=,(0-*1! ;%! +N,QV)(! TO(! RVO*! )NP/-XVR*! )%R*! '(! PQ%S-,/(! )(*!
%SS/VPQ(*! NR%P,-X(*! RVO*! S(/+(,,(R,! )(!+(,,/(! (R!S'%P(! OR!S/V,VPV'(! (\SN/-+(R,%'! TO-!
-RX-,(! '(! *Oe(,!U! /NZ'NPQ-/!U! 'H%P,-VR!(,!U! '%!S(/P(S,-VR!)%R*! '(!&O,!)(! '%! /(R)/(!PVR*P-(R,(1!











;%! )N+%/PQ(! )H%R%'[*(! TO%'-,%,-X(! )(*! )VRRN(*! -+S'-TO(! P(/,%-R(*! (\-W(RP(*! %Z-R! )(!






;(! S/VP(**O*! )O! PV)%W(! *(! )-*,-RWO(! )%R*! 'HN,%S(! )(! 'HV/W%R-*%,-VR! )(*! )VRRN(*Y! OR(!
*(W+(R,%,-VR!TO-!S(/+(,!'%!h!)NPVR,(\,O%'-*%,-VR!iY!(,!)%R*!'HN,%S(!)(!'H-R,(/S/N,%,-VR!)(*!
)VRRN(*Y!OR(!P%,NWV/-*%,-VR!TO-!+.R(!U!'%!h!/(PVR,(\,O%'-*%,-VR!i!l:VO,-WR[!"AAGm1!!
2(*!+N,QV)(*!)NS(R)(R,! *(O'(+(R,!)(! '%!P%S%P-,N!)O!PQ(/PQ(/!U!PV)-Z-(/! P(*!)VRRN(*Y! -'!
(*,!)VRP! ,/.*! -+SV/,%R,!*('VR! lFO[Pw!"AA#m!)H(\S'-P-,(/!P(*!+N,QV)(*!%O!S'O*!Q%O,!)(W/N!
%Z-R!)HN'-+-R(/!'(*!)VO,(*!*O/!'%!/-WO(O/!NS-*,N+V'VW-TO(!)(!'H%R%'[*(1!9(R)/(!,/%R*S%/(R,(!
'%!+N,QV)(!S(/+(,!)(!X%'-)(/!'%!+N,QV)V'VW-(!(,!PV+S/(R)/(!'(*!/N*O',%,*!)(!'%!/(PQ(/PQ(1!!






F%R*! P(,,(! ,Q.*(Y! RVO*! %XVR*! S/-*! (R! PV+S,(! P(*! %X(/,-**(+(R,*1! ;%! +N,QV)V'VW-(!
(\SN/-+(R,%'(! TO(! RVO*! %XVR*!+-*(! (R! S'%P(! RVO*! S(/+(,! )H%PTON/-/! OR! PV/SO*! /-PQ(! (R!





2'%-/(! 8(,-,+(RW-R! *VO,-(R,! )%R*! *%! /(PQ(/PQ(! *O/! '(! /]'(! PVWR-,-Z! )(! '%! )(*P/-S,-VR! )(!
'H(\SN/-(RP(!*O&e(P,-X(!l8(,-,+(RW-R!"AAKm!(,!l8(,-,+(RW-R!0777mY!TO(!'(*!-RZV/+%,-VR*!TO(!
RVO*!SVOXVR*!V&,(R-/!U!S%/,-/!)pOR(!-R,(/X-({!U!'%!S/(+-./(!S(/*VRR(!*VR,!&(%OPVOS!S'O*!
/-PQ(*! (,! S'O*! S/NP-*(*! TO(! P(''(*! )HOR(! )(*P/-S,-VR! -R)-/(P,(! VO! )HOR(! V&*(/X%,-VR1!
;H(R,/(,-(R!%X(P!'(!S%/,-P-S%R,!*O/!*(*!S/VP(**O*!PVWR-,-Z*Y!)V-,!%XV-/!'-(O!%S/.*!'p(\SN/-(RP(Y!
P%/! -'!(*,!WNRN/%'(+(R,! -+SV**-&'(!)(!'%!)NP/-/(!S(R)%R,!TOp(''(!*(!)N/VO'(1!;%!)(*P/-S,-VR!









P/V-*%R,! )(*! /(W%/)*1! ;HV&*(/X%,-VR! /NPO//(R,(! %! N,N! )NX('VSSN(! S%/! 8%*P%'! =+SQVO\!
l=+SQVO\!"AA"mY!l=+SQVO\!"AAMmY!SVO/!/NSVR)/(!U!'H(RTO^,(!*O/!'(*!(*S%P(*!SO&'-P*Y!+%-*!
%O**-! ,VO,! %O,/(! SQNRV+.R(! *(R*-&'(1! ;%! +N,QV)(! )(! 'HV&*(/X%,-VR! /NPO//(R,(! (*,! OR(!
%SS/VPQ(!h!>$+.,*+*,E0%0*%/0-/,A.0!iY!PV++(!)-,!*VR!%O,(O/!SVO/!'%!)NZ-R-/!S%/!VSSV*-,-VR!%O\!
+N,QV)(*! TO%R,-,%,-X(*! TO-! /(SV*(R,! *O/! )(*! TO(*,-VR*! VO! )(*! V&*(/X%,-VR*! )-/(P,(*! (,!
+VRVX%'(R,(*! _PQ(/PQ(/! OR! *(O'! P/-,./(`1! =Z-R! )H(\S'V/(/! (R! S/VZVR)(O/! )(*! *-,O%,-VR*!
*(R*-&'(*Y!-'!!)NP/-,!)(!S'O*!*%!+N,QV)(!PV++(!N,%R,!-R)-/(P,(Y!-R,(/S/N,%,-X(!(,!PO+O'%,-X(1!
h!2VRP/.,(+(R,Y!'%!,(PQR-TO(!)(!'HV&*(/X%,-VR!/NPO//(R,(!PVR*-*,(!U!*VO+(,,/(!)(*!












'%! Z%aVR!)VR,! '(*!S(R*N(*!(,! '(*!*(R,-+(R,*!%SS%/%-**(R,!%O!PVO/*!)(! 'p(\SN/-(RP(1!;(!&O,!
Rp(*,! S%*! )(! PV++(R,(/! 'p(\SN/-(RP(! XNPO(! )%R*! '(! S%**N! VO! *-+S'(+(R,! )H(\S/-+(/! OR!
S(RPQ%R,! (*,QN,-TO(! VO! N+V,-VRR('Y! +%-*! )(! ,/VOX(/! S%/! '%! S%/V'(Y! '%! Z%aVR! )VR,! P(*!
*(R,-+(R,*!VR,!N+(/WN!(,!TO('!N,%-,!'(O/!/]'(!)%R*!'%!P/N%,-VR!)(!'%!PVWR-,-VR1!2p(*,!SVO/!P(*!
/%-*VR*! TO(! RVO*! RVO*! -R*S-/VR*! )(*! )(O\! %SS/VPQ(*! S/N*(R,N(*! P-c)(**O*! TO-! S/VSV*(R,!




2(S(R)%R,Y! %X%R,! '%! SQ%*(! )(*! (R,/(,-(R*Y! RVO*! %XVR*! Z%-,! OR(! %R%'[*(! S/N%'%&'(! )(*!
N'N+(R,*!TO(!RVO*!eOW-VR*!-+SV/,%R,*!SVO/!'%!)N,(/+-R%,-VR!)(*!P%S%P-,N*!)(!/N%'-*%,-VR!)(!
'p(\SN/-(RP(! %/,-*,-TO(1! 2(*! N'N+(R,*Y! %O! RV+&/(!)(!TO%,/(Y! *VR,Y! )%R*! '(O/! PQV-\! (,! '(O/!
RV+&/(Y! '(! /N*O',%,! )HOR! ,/%X%-'! )H%R%'[*(! U! '%! ZV-*! )(! )-X(/*(*! RV,-VR*! S/VSV*N(*! )%R*! '%!
'-,,N/%,O/(!*P-(R,-Z-TO(*!(,!)(!RV*!S/VS/(*!)N)OP,-VR*!)%R*!'(!+VR)(!)(!'H%/,1!!
2(! ,/%X%-'!%!PVR*-*,N!U!(\%+-R(/!S'O*-(O/*!%O,/(*!RV,-VR*!%Z-R!)H%//-X(/!U!)(*!N'N+(R,*!TO-!




















@R! *S(P,%P'(! -R,(/%P,-Z! (*,! PVR*,-,ON! %O!+-R-+O+!)pOR!+V)O'(! *[*,.+(! _'p(RX-/VRR(+(R,!
)(! 'p-R,(/%P,-VR`!(,!OR!+V)O'(!QO+%-R! _'%!S(/*VRR(!TO-!S%/,-P-S(`1!;p%P,-VR!(,! 'p-++(/*-VR!
*VR,! '(*! %\(*! TO-! P%/%P,N/-*(R,! '(! P],N! h!(\SN/-(RP(! QO+%-R(!iY! (,! 'pNXVP%,-VR! (,! '%!
PVQN/(RP(! %SS%/,-(RR(R,! %O! P],N! h!! *[*,.+(!i1! ?O%R)! -'! *p%W-,! )(! *%XV-/! *-! '(*! TO%,/(!





F%R*! '(! +VR)(! RO+N/-TO(Y! '(*! V&e(,*! RHVR,! S%*! -R,/-R*.TO(+(R,! S'O*-(O/*! )-+(R*-VR*!
*(R*V/-(''(*1! 2H(*,! SVO/! P(,,(! /%-*VR!TO(! '%! RV,-VR!)(! PVQN/(RP(!(*,! OR! PVRP(S,! *Oe(,! TO-!
-+SV/,(!&(%OPVOS!)%R*!'%!*-+O'%,-VR!+O',-*(R*V/-(''(Y!P%/!RVO*!%XVR*!S'O*-(O/*!N'N+(R,*!)(!
R%,O/(*! )-ZZN/(R,(*! TO-! )V-X(R,! ^,/(! PV+&-RN*! )%R*! OR(! *(O'(! S-.P(1! ;H(Re(O! (*,! )VRP! )(!
XV-/!)%R*!TO(''(!+(*O/(!RVO*!SVOXVR*!%,,(-R)/(!OR(!PVQN/(RP(!(R!*H%**O/%R,!)(!'H%&*(RP(!
)(!PVR,/%)-P,-VR!(R,/(!P(*!N'N+(R,*1!;H%SS/VPQ(!)O!'%&V/%,V-/(!)%R*!P(!)V+%-R(!(*,!)(SO-*!
*(*! )N&O,*! V/-(R,N(! X(/*! '(! )NX('VSS(+(R,! )(! *[*,.+(*! PVQN/(R,*! SVO/! '(*! -R,(/Z%P(*!
W(*,O(''(*!(,!%O)-VX-*O(''(*1!;(!PVOS'%W(!*(R*V/-('!(*,!ZVRP,-VRR('!W/kP(!U!'%!PVQN/(RP(!)(*!
S/VP(**O*!)(!*-+O'%,-VRY!OR(!S%/,-PO'%/-,N!S/VX(R%R,!)(!'HO,-'-*%,-VR!)O!ZV/+%'-*+(!239F>Bc
=4><=Y! TO-! S(/+(,! '%! *[R,Q.*(! )(! +V).'(*! +O',-*(R*V/-('*! U! S%/,-/! )HOR! *(O'! (,! OR-TO(!
P%'PO'!)(!*-+O'%,-VR1!




TOHVR!PV+S/(R)!_)VRR(/!*(R*!n!(+e0%/0-/0`! '(!+VR)(!%Z-R!)H%W-/!*O/! 'O-1!f0-/0O(+e,-3! *(!
&%*(!*O/!'(*!)-*PVR,-RO-,N*!S(/aO(*!)HOR(!*-,O%,-VR!(,!*O/!PV++(R,!'HQV++(!%//-X(!U!P/N(/!









OR!+VR)(!)-ZZN/(R,!)O!+VR)(!Q%&-,O('Y! PV++(! 'V/*TO(! 'HVR!(*,!S'VRWN!)%R*! 'H(%O!S'O,],!
TOH(R,VO/N! )H%-/1! 2H(*,! '(! P%*! )(! 'H-++(/*-VR! *(R*V/-(''(! Vv! 'H-++(/*-VR! (*,! Z%-,(! S%/!
(\(+S'(!S%/!'(!SV/,!)HOR!P%*TO(!)(!/N%'-,N!X-/,O(''(!(,!Vv!'%!*P.R(!X-*O(''(!*(!PVR*,-,O(!)VRP!
PV+S'.,(+(R,! )HOR!+VR)(! %/,-Z-P-('! _-'! [! %! NX-)(+(R,! )H%O,/(*!+%R-./(*! )H^,/(! )%R*! OR(!
/N%'-,N! X-/,O(''(! VO! *-+S'(+(R,! %OW+(R,N(! Vv! '(! PQ%+S! X-*O('! RH(*,! S%*! PV+S'.,(+(R,!
VPPO',N!S%/!'(!+VR)(!*-+O'N`1!!!
;H%O,/(!+%R-./(! )H-R,(/S/N,(/! 'H-++(/*-VR! (*,! )(! S%/'(/! )H-++(/*-VR! PVWR-,-X(Y! -R,/V)O-,(!
S%/!=1!;OP-%R-!)%R*!l;OP-%R-!"AA0mY!Pp(*,cUc)-/(!)(!P(!*(R,-+(R,!)H^,/(!S/-*!)%R*!'(!e(OY!)H^,/(!
PV/S*! (,! k+(! )%R*! OR(! *-,O%,-VRY! )H^,/(! N+V,-VRR(''(+(R,! P%S,-XN! %O! SV-R,! )(! *(! *(R,-/!
(R,-./(+(R,!)%R*! OR! %O,/(! OR-X(/*Y! )%R*! OR(!&O''(1! 2H(*,! P(,,(! X-*-VR!)(! 'H-++(/*-VR!TO(!





PV/S*! (,! )(! 'H(*S%P(! S(O,! NW%'(+(R,! *-WR-Z-(/! ^,/(! P%S%&'(! )H(R! Z%-/(! %&*,/%P,-VR1! ;(!
*(R,-+(R,!)p-++(/*-VR!PVWR-,-X(!,V,%'(!*(!S/V)O-,! 'V/*TOH-RX-,N*!S%/!OR(!(\SN/-(RP(Y!RVO*!




F%R*! '(! '-X/(! h!CVP%&O'%-/(! )(! *P-(RP(*! PVWR-,-X(*!iY! *VO*! '%! /O&/-TO(! h!=P,-VR!iY! RVO*!
,/VOXVR*! '%! )NZ-R-,-VR! SQ-'V*VSQ-TO(! )(! 'H%P,-VR! PV++(! OR! +VOX(+(R,! XVO'O! *('VR! '(*!









PVRP(S,-VR! )H(\SN/-(RP(! %X(P! S%/,-P-S%,-VRY! TO-! (**%-(! )(! *V/,-/! )(! 'H-R,(''(P,O%'-*%,-VR! )(!
'H%P,-VR! (R! Z%X(O/! )(! '%! )NPVOX(/,(! )HOR! N,%,! S'O*! &/O,! )H(\S/(**-X-,NY! )HOR(! %,,-,O)(!
h!)H^,/(!i! )%R*! '(! +VR)(! l3-,-P-P%! "AAKm1! 2(*! S/NVPPOS%,-VR*! RVO*! X-(RR(R,! S'O*!





2(! TO(! RVO*! %SS('VR*! NXVP%,-VR! -P-Y! PH(*,! '(! S/VP(**O*! )(! 'H-+%W-R%-/(1! 8VO/! OR! QO+%-RY!
SVOXV-/! S/V)O-/(! )(*! -+%W(*! +(R,%'(*! U! S%/,-/! )(*! *,-+O'-! (\,(/R(*Y! S/N*OSSV*(! OR!
S%/PVO/*!X(/*!'H-R,N/-(O/!)(!*V-!(,!OR(!/N%P,-X%,-VR!)(!'%!+N+V-/(1!F(*!*VOX(R-/*!%O\TO('*!'%!
*-,O%,-VR! %P,O(''(! Z%-,! S(R*(/! *(! /N%P,-X(/VR,! %Z-R! )(! SVOXV-/! /(R)/(! P(,,(! RVOX(''(!
(\SN/-(RP(! Z%+-'-./(! (,! SVOXV-/! '%! PV+S/(R)/(1! >'! R(! *H%W-,! S%*! -P-! )HNX%'O(/! '%! P%S%P-,N!
)H-+%W-R%,-VR!)HOR(!S(/*VRR(!*('VR!'%!*-,O%,-VR!*-+O'N(Y!P%/!P('%!)NS(R)/%-,!)(!*%!PO',O/(1!
2H(*,! '(!S/VP(**O*!)(! Z%-/(!R%y,/(!)(*! -+%W(*!+(R,%'(*!(,!)(*!+N+V-/(*!)H%ZZ(P,!TO-!RVO*!




8%/! (\(+S'(! )%R*! '(! P%*! )(! 'H-+%W(! RVO*! SVO//-VR*! (\%+-R(/! '(! /]'(! )(*! SQNRV+.R(*!
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RVO*! %XVR*! VS,N! SVO/! OR(! *,/%,NW-(! -R)-/(P,(! SVO/! /(PQ(/PQ(/! 'H(ZZ(,! )(*! N'N+(R,*!
PV+SV*%R,*! )HOR(! S-.P(1! F%R*! '(! PQ%S-,/(! S/NPN)%R,! RVO*! %XVR*! S/NP-*N! 'H%SS/VPQ(!
TO%'-,%,-X(! S%/! (R,/(,-(R! (,! RVO*! %XVR*! S/N*(R,N! '(*! TO%,/(! N'N+(R,*! TO(! RVO*!
(\%+-R(/VR*Y! 'HNXVP%,-VRY! 'H%P,-VRY! 'H-++(/*-VR! (,! '%! PVQN/(RP(1! 8VO/! '(*! TO%,/(! N'N+(R,*!
RVO*!SV*VR*!)(*!TO(*,-VR*!SVO/!)p%&V/)!(**%[(o!)p%P,-X(/!'%!S%/V'(!/NZ'(P,-X(!(,!(R*O-,(!'%!









+%-*!%O**-!)(*! -RWNR-(O/*!)O! '%&V/%,V-/(! >2=!TO-Y! PV+S,(! ,(RO!)(! '(O/*!*,%,O,*!SVO//%-(R,!
ZVO/R-/! OR! SV-R,! )(! XO(! S'O*! S(/*S-P%P(! )O! PVRP(/,! S%/! /%SSV/,! U! OR! *S(P,%,(O/! +V-R*!
Q%&-,ON!U!P(! ,[S(!)(!*S(P,%P'(1!4V,/(!N,O)(!Rp(*,!S%*!OR(! /(PQ(/PQ(!TO%'-,%,-X(!U!W/%R)(!
NPQ(''(Y!+%-*! PVR*-*,(!)H%X%R,%W(!(R!OR!(RX-/VRR(+(R,!(\S'V/%,V-/(!U!S%/,-/!)OTO('!RVO*!
SVO//VR*! /(PO(-''-/! '(!S'O*!)H-)N(*!SV**-&'(!%Z-R!)H%XV-/!OR! /(,VO/!N'%/W-! *O/!RV,/(!SV-R,!)(!
XO(!-R-,-%'1!
8& 6;PSLVOMPR\P.
4VO*! %XVR*! (\%+-RN! '(! P%*! )(! *(S,! fOX/(*! TO-! VR,! N,N! S/N*(R,N(*! 'V/*! )(*! g><pA71! ;%!
+N,QV)V'VW-(!TO-!*p%)%S,(!'(!S'O*!U!RV,/(!P%*!)p%R%'[*(!PVR*-*,(!U!(+S'V[(/!OR(!%SS/VPQ(!
TO%'-,%,-X(! &%*N(! *O/! )(*! (R,/(,-(R*! %X(P! OR! NPQ%R,-''VR! /(*,/(-R,! )(! S(/*VRR(*1! 2(*!
-R,(/X-({*!RVO*!S(/+(,,(R,!)(!SNRN,/(/!%O!PfO/!)(! 'p-RZV/+%,-VRY!(,!+^+(!*-!(''(!%!SVO/!
P-&'(! 'HNX%'O%,-VR! )(! RV,/(! Q[SV,Q.*(Y! '%! +N,QV)(! )(! 'H(R,/(,-(R! /(*,(! ,VOeVO/*! *VOS'(Y!
'%-**%R,!%-R*-!S'%P(!U!)(!RVOX(''(*!RV,-VR*!N+(/W(R,(*1!lJ-R!"AA"m!
4VO*! '%-**VR*! '(*! -R,(/X-({N*! S%/'(/! '-&/(+(R,! S(R)%R,! (RX-/VR! )(O\! Q(O/(*! %O,VO/! )(!
TO%,/(!W/%R)(*!TO(*,-VR*b! '%!R%,O/(!)(! '%!S-.P(Y! '(!R-X(%O!)(!PVR,/]'(Y! '%! *(R*%,-VR!)p^,/(!
h!S/-*!i!d!h!)H^,/(!,/%R*SV/,N!i!S%/!'%!S-.P(!(,!'%!PV//N'%,-VR!(R,/(!'(*!)-ZZN/(R,*!N'N+(R,*!)(!
P(*!fOX/(*!+O',-c*(R*V/-(''(*1! =! '%! Z-RY! )(*! TO(*,-VR*! S'O*! VOX(/,(*! VR,! N,N! SV*N(*! SVO/!
PVOX/-/!)(*!%*S(P,*!TO-!S(O,c^,/(!RHVR,!S%*!N+(/WN!%X(P!'(*!TO(*,-VR*!S/NPN)(R,(*1!
;(*!(\SN/-(RP(*!VR,!N,N! Z%-,(*!%X(P!,/V-*!&-R]+(*1!;(! Z%-,!)(! Z%-/(!S%**(/!)(*!(R,/(,-(R*!U!




Z%P(! U! Z%P(! '(*! /(**(R,-*! )(! 'HOR! (,! )(! 'H%O,/(! (,! )H%'-+(R,(/! 'H(R,/(,-(R! W/kP(! U! '%!
PV+S%/%-*VR1!!
2Q%TO(!(\SN/-(RP(!%X%-,!OR(!)O/N(!+V[(RR(!)(!)(O\!Q(O/(*Y!S(R)%R,!'(*TO(''(*!'(!,(+S*!
)(! )-*PO**-VR! (,! )(! S/Ve(P,-VR! *H(R,/(cNPQ%RW(%-(R,Y! (,! '(! ,(+S*! )(! S%/V'(! %[%R,! N,N!
S%/,%WN*!)(!Z%aVR!NW%'(!(R,/(!'(*!)(O\!S(/*VRR(*!-R,(/X-({N(*1!
;(*! )(*P/-S,-Z*! )(*! S-.P(*! eVON(*! 'V/*! )O! PVRP(/,! )(*! g><HA7! PV++(! S/N*(R,N(*! )%R*! '(!
S/VW/%++(! )(! 'HV/W%R-*%,-VR! %X(P! '(! PV++OR-TON! )(*! %/,-*,(*! (,! '(O/*! S/N*(R,%,-VR*Y!
S(OX(R,! *(! ,/VOX(/! )%R*! 'Hl=44565! >>m1! >P-! RVO*! Z(/VR*! OR(! S/N*(R,%,-VR! *V++%-/(! )(*!
fOX/(*1!!
01 <N,%S-%RV!)(!g(%R!D%O/[!
h!5,! *-Y! %X(P!OR(!*(O'(! ,VOPQ(Y!VR!SVOX%-,! eVO(/! ,VO,!OR!+V/P(%O! }!i!2(,,(!TO(*,-VRY! g(%R!
D%O/[!n!S-%R-*,(Y!PQ(/PQ(O/!(,!+O*-PV'VWO(!n!*(!'p(*,!SV*N(!-'![!%! 'VRW,(+S*Y!(R!/N)-W(%R,!
OR(!,Q.*(!*O/!z;(!P'%X-(/!(,!'(!+VOX(+(R,!)(!*(*!,VOPQ(*z1!;(!h!+N,%S-%RV!i!)VR,!-'!eVO(!-P-!
(R! PV+SV/,(! P(S(R)%R,! 7Y! P(! TO-! 'O-! S(/+(,Y! %S/.*! %XV-/! *V-WR(O*(+(R,! %R%'[*N! '(*!
+V/P(%O\! )O! /NS(/,V-/(! P'%**-TO(! TOH-'! X%! RVO*! S/N*(R,(/Y! )(! PVRP(R,/(/! ,VO,(! *VR!
-R,(/S/N,%,-VR!*O/!P(!TOH-'!%SS(''(!'%!S%/,-(!h!%WVW-TO(!i!)(!'%!+O*-TO(Y!P(''(!TO-!*(!Z%aVRR(Y!
*H%/,-PO'(Y! *(! '-(! VO! *(! Z/%W+(R,(! *VO*! 'H(\S/(**-X-,N! )O! W(*,(1! ;H%O,/(! S%/,-(Y! TO-! SV/,(!
'H-RZV/+%,-VR!h!*,/OP,O/(''(!iY! '(*! /%SSV/,*Y! '(*!%PPV/)*Y! '(*! /('%,-VR*! Z-\N(*!)(!Q%O,(O/*Y!)(!










PVR,/]'(/! '%! )-/(P,-X-,N1! ;(! *[*,.+(! +%,N/-('! (*,! PV+SV*N! )HOR(! (RP(-R,(! %PVO*,-TO(! _0"!
Q%O,*!S%/'(O/*`Y!)H%O,%R,!)H%+S'-Z-P%,(O/*!(,!)HOR(!P%/,(c*VR1!;%!S%/,-(!'VW-P-(''(!S(/+(,!)(!

















;(*!,/V-*!S-.P(*!TO-!*O-X(R,!VR,!N,N! -R,(/S/N,N(*!)(! '%!+^+(!+%R-./(Y!%X(P! '%!S%/,-(!X-)NV!
S/Ve(,N(!*O/!'HNP/%R!(,!OR!e(O!(R!,(+S*!/N('!)(*!+O*-P-(R*!TO-!Q%&-''%-(R,!'H%R-+%,-VR!%X(P!OR!
e(O!)HNPQ%R,-''VRR(O/1! ;HNPQ%R,-''VRR(O/!VO! /+().04! (*,!OR(!*V/,(!)(!+%WRN,VSQVR(!)V,N!
)(! SV**-&-'-,N*! )(! X-/,OV*-,N! (,! )(! +%R-SO'%,-VR! )(*! *VR*! S/V)-W-(O*(*1! :VR! RV+&/(! )(!
PV+SV*-,(O/*! O,-'-*(R,! P(,,(! +%PQ-R(! (R! *,O)-V! %Z-R! )H(\S'V/(/! )(! RVOX(%O\! +VR)(*!
*VRV/(*1!>P-Y!'(*!,(\,(*Y!-+%W(*Y!-+-,%,-VR*!)H-R*,/O+(R,*!%PVO*,-TO(*Y!*VR*!-RVOÇ*Y!S%[*%W(*!
*VRV/(*!*VR,!eVON*!(R!)-/(P,!*O/!*P.R(Y!%PPV+S%WRN*!VO!RVR!)(!S/Ve(P,-VR*!X-*O(''(*1!

























(R,/(!4VN!LO-/%R)Y! N'.X(! )%R*! '%! P'%**(! )(! PV+SV*-,-VR! )O! PV+SV*-,(O/! =/R%O)! 8(,-,! )O!
PVR*(/X%,V-/(! )(! L/(RV&'(! (,! q(X-R! B-''%+Y! )VP,V/%R,! (R! =/,Y! BP-(RP(*Y! $(PQRV'VW-(*! %O!
'%&V/%,V-/(!>2=1!>'!*H%W-,!)(!'%!X(/*-VR!Z-\N(!)HOR(!S(/ZV/+%RP(!-R,(/%P,-X(Y!)%R*!'%TO(''(!*(!
*OS(/SV*(R,! %O! e(O! S-%R-*,(! 'O-c+^+(Y! )(*! *VR*! )(! *[R,Q.*(! L545B>B! (,! )(*! -+%W(*!
%R-+N(*!<><5B>B!)NP'(RPQN*!S%/!'H-R*,/O+(R,-*,(1!=!'H(//%RP(!*VRV/(!/NSVR)!(R!NPQV!OR(!
-+%W(! Z'O-)(Y! TO-! S/V'VRW(! %-R*-! '(! W(*,(! S-%R-*,-TO(! )%R*! OR! (*S%P(! NX%R(*P(R,Y! -RZ-R-! (,!
+V&-'(1!
4VO*!XVO*!S/N*(R,VR*!U! '%! *O-,(! '(*!SV-R,*!(**(R,-('*! Z%-,*!S%/! '(*!S(/*VRR(*! -R,(/X-({N(*!
TO%R,! U! '%! &VRR(! /NP(S,-VR! )(*!fOX/(*1! 4VO*! RVO*! *V++(*! -R,N/(**N*! U! *%XV-/! TO('! (*,!
'H-+S%P,!)(!PQ%POR!)(*!N'N+(R,*!(,!'(O/*!(ZZ(,*!TO%R,!U!'%!S(/P(S,-VR!)(!'%!S-.P(1!2(!Rp(*,!
S%*! RV,/(! V&e(P,-Z! )(! PV+S%/(/! '(*! S-.P(*! (R,/(! (''(*Y! R-! )(! SV/,(/! OR! eOW(+(R,! )(!













'H(\SN/-(RP(Y!RVO*!%XVR*!*VO'-WRN!%O\!S(/*VRR(*! -R,(/X-({N(*!TO(! '(!)VPO+(R,%-/(! !%''%-,!
'(O/!Z%-/(!/(X-X/(!!(,!/(,/VOX(/!'(*!*(R,-+(R,*!(,!'(*!S(R*N(*!TOH(''(*!%X%-(R,!(O!*O/!'H-R*,%R,Y!
'V/*! )O! PVRP(/,1! >'! R(! *H%W-**%-,! S%*! )(! XN/-Z-(/! '(*! )N,%-'*! VO! '%! +-*(! (R! *P.R(! )(!
'H(R/(W-*,/(+(R,1!!
&1 F-*PO**-VR!%O,VO/!)(*!TO%,/(!%\(*!
4VO*!%XVR*!PQ(/PQN! '%!+(-''(O/(!+%R-./(!)(!SV*(/! '(*!TO(*,-VR*!)%R*! '(!&O,!TO(!P(''(*cP-!
/(*,(R,!VOX(/,(*!(,!'(!S'O*!V&e(P,-X(*!SV**-&'(*Y!,VO,!(R!PVR*(/X%R,!'H%\(!)(!RV,/(!(RTO^,(1!!
;(*!TO(*,-VR*!TO-!RVO*!VR,!*(/X-!)(!,/%+(!*VR,!!'(*!*O-X%R,(*1!!








K1 ?OH(*,cP(! TO(! XVO*! S(R*(o! )(*! PVR)-,-VR*! _'O+-./(Y! *P.R(Y! '-(O! (,P1`! )%R*! '%!












E1 gO*TOHU! TO('! SV-R,! %X(ocXVO*! *(R,-! )(! PV//N'%,-VR! (R,/(! '(*! )-ZZN/(R,*!
PV+SV*%R,*!}!
)1 F-*PO**-VR!VOX(/,(!
?O('TO(*!TO(*,-VR*!*OSS'N+(R,%-/(*!VR,!N,N!)-*PO,N(*!U! '%! Z-RY!%Z-R!)H%ZZ-R(/! '(*!N'N+(R,*!







4VO*! %&V/)VR*! '(! S/VP(**O*! PVWR-,-Z! )(! 'H0(A'=,(0-*! U! ,/%X(/*! '(! S/-*+(! )(! TO%,/(!
N'N+(R,*! -+SV/,%R,*1! ;%! P%S%P-,N! )(! 'p(\SN/-(RP(! U! 'pNXVP%,-VR!S(O,! ^,/(! U! '%! ZV-*! XO(!)O!
P],N!)O!*[*,.+(!)(! '%!PVRP(S,-VR!%-R*-!TO(!)(*!P%S%P-,N*!PVWR-,-X(*!)O!*S(P,%,(O/!U!^,/(!
*(R*-&'(! %O\! NXVP%,-VR*1! ;p%W(R,! QO+%-R! )(! 'p(\SN/-(RP(! -R,(/%P,-X(! S/V)O-,! OR(! %P,-VRY!
+%-*! 'p%P,-VR! (*,! NW%'(+(R,! OR! N'N+(R,! S/NXO! %O! PVO/*! )(! '%! SQ%*(! )(! PVRP(S,-VR1!
;H-++(/*-VR!R(!)V-,!S%*!^,/(!PVRZVR)O(!%X(P!'%!RV,-VR!O,-'-*N(!)%R*!'(*!N,O)(*!)p-R,(/%P,-VR!
QO+%-RcV/)-R%,(O/Y! Pp(*,! -P-! 'p-++(/*-VR! PVWR-,-X(! )(! '%! S(/*VRR(! )%R*! '(! *S(P,%P'(1! ;%!







<%'W/N! '(! Z%-,!TO(!RV,/(!(RTO^,(!(*,!TO%'-,%,-X(Y! '(!TO(*,-VRR%-/(!S(/+(,!OR(!V&*(/X%,-VR!
/%S-)(!)(*!,(R)%RP(*!TO-!S(O,!RVO*!%-)(/!U! -R,(/S/N,(/! '(*!)VRRN(*!(\,/%-,(*!S%/! 'H%R%'[*(!
)O!)-*PVO/*!)O!*Oe(,1!!
4VO*!R(!RVO*!*V++(*!S%*!*-+S'(+(R,!-R,N/(**N*!U!'%!+V[(RR(!)(*!/NSVR*(*Y!+%-*!%O**-!U!
'HNP%/,!(\-*,%R,!S%/+-! '(*! /NSVR*(*!)(*! *(S,! *Oe(,*1!4VO*!SVOXVR*!V&*(/X(/! P-c)(**VO*! '(*!
,%&'(%O\! )(*! )VRRN(*Y! (,! *O/,VO,! '(*! W/%SQ(*! TO-! *VR,! S'O*! (\S'-P%,-Z*! )(*! ,(R)%RP(*!
(\S/-+N(*!)HOR(!+%R-./(!*O/(+(R,!/N)O-,(!+%-*!/(S/N*(R,%,-X(!)(*!RV,(*1!




$(+S*c+V/,! _S#`Y! :%/PV)(! _SK`! (,! BV+R%+&O'(! _SI`1! ;(! Z%-,! TO(! P(*! S-.P(*! VR,! N,N!
Q%O,(+(R,!NX%'ON(*!)%R*!,VO*! '(*!TO%,/(!%\(*Y!(*,!PVRZV/+(!U! 'pQ[SV,Q.*(!*('VR! '%TO(''(!
'(*!TO%,/(!N'N+(R,*!*VR,!N'N+(R,%-/(*!SVO/!'%!P/N%,-VR!)pOR(!*(R*%,-VR!)H-RPV/SV/%,-VR1!
4VO*!SVOXVR*!XV-/!P-c)(**VO*!OR!,%&'(%O!/NP%S-,O'%R,!sj-WO/(!0Eu!'(*!/N*O',%,*!)(*!RV,(*!)(*!
*(S,! S-.P(*! *O/! '(*! TO%,/(! N'N+(R,*! (\%+-RN*1! ;(*! RO+N/V*! S0! U! SI! PV//(*SVR)(R,! %O\!
















'%! S-.P(! (,! )(! )NP/-/(! '%! PVR*,-,O,-VR! ,(PQRV'VW-TO(! )(! P(''(cP-! _PV++(! S%/! (\(+S'(! *H-'!
*H%W-**%-,!)HOR(!S-.P(!(R!,(+S*!/N('!VO!RVR`! '(*!S(/*VRR(*! -R,(//VWN(*!VR,!SO!S%/!%-''(O/*!
Z%-/(!OR(!*N/-(!)(! /(+%/TO(*! ,/.*! -R,N/(**%R,(*!SV/,N(*!*O/! 'HNXVP%,-VR!)(! '%! *-,O%,-VRY! P(!
TO-!N,%-,!'%!Z%P(!P%PQN(!)(!'%!TO(*,-VR!-R-,-%'(1!
<-*! U! S%/,! 'pV&e(P,-Z! S/-RP-S%'! )(! XN/-Z-(/! *-! '(! *S(P,%,(O/! N,%-,! (R! +(*O/(! )p(\S'-TO(/! P(!
*HN,%-,! '%!S-.P(!TOp-'*! X(R%-(R,!)H(\SN/-+(R,(/!(,! '%! PVR*,-,O,-VR! ,(PQRV'VW-TO(!)(!P(''(cP-Y!




;(! /]'(! )(*! S%/,-P-S%R,*!b!?O('! N,%-,! '(! /]'(! )(! 'H%/,-*,(Y! TO('! P('O-! )O! *S(P,%,(O/! (,! TO(''(!
N,%-,!'%!S'%P(!)(!'%!,(PQRV'VW-(1!2(!TO(!RVO*!/(,(RVR*!)(!P(,,(!)N'-&N/%,-VR!(*,!TO(!'(!/]'(!



















$(+S*! <V/,Y! FNWNRN/(*P(RP(Y! <%/-V! (,! :%/PV)(! *VR,! )(*! X-)NV*! )H%R-+%,-VR!
%PPV+S%WRN(*! )(! +O*-TO(! +%-*! )VR,! '(*! )(O\! N'N+(R,*! *VR,! S/V)O-,*! )(! Z%aVR!




;V/*TO(! 'pfOX/(! %! N,N! P%/%P,N/-*N(! PV++(! %&*,/%-,(! (,! -+S'-P-,(Y! '(*! W(R*! *(! *VR,! *(R,-*!
'-&/(*!)(!Z%-/(!%SS('!%O!+NP%R-*+(!)(!'p-+%W-R%,-VR!%Z-R!)pQ%&-''(/!%X(P!OR!*(R*!'p(\SN/-(RP(1!




BO/! '%!)-+(R*-VR!)(! 'p%P,-VR!+%-R,(R%R,Y!RVO*!(**%[VR*!)(!PV+S/(R)/(!PV++(R,! 'p%P,-VR!
(ZZ(P,ON(!-RZ'O(!*O/!'%!/NP(S,-VR!)(!'%!S-.P(!S%/!'(*!*S(P,%,(O/*1!;(!)(W/N!)p%P,-VR!*(!)NZ-R-,!
S%/! /%SSV/,! U! 'p-+S'-P%,-VR!)(! 'p%/,-*,(! S(R)%R,! '(! *S(P,%P'(Y! Pp(*,cUc)-/(Y! 'p%P,-VR! /N(''(! )(!
'p%/,-*,(!)%R*!'%!PVR*,/OP,-VR!)(!P(!TO(!RVO*!S(/P(XVR*!*O/!*P.R(1!F%R*!P(,,(!RV,-VR!RVO*!
,/VOXVR*! )VRP! '(! /%SSV/,! )(! P%O*(! U! (ZZ(,! (R,/(! S%/,-P-S%,-VR! )-/(P,(! (,! 'H-+S%P,! *O/! '(!
/N*O',%,1!




S%/,-P-S%,-VRY! TO-! VR,! N,N! P%/%P,N/-*N*! PV++(! %+O*%R,*! (,! %,,-/%R,*! S%/! '(*! *S(P,%,(O/*1!
<%-*! P(S(R)%R,Y! (R! /%-*VR! )(! '(O/! R%,O/(Y! P(*! %P,-VR*! 'V/*! )(! 'p(\NPO,-VR! )HOR(! S-.P(! R(!
*VR,!S%*!,VOeVO/*!(R!S%/Z%-,(!*[RPQ/VR-*%,-VR1!5R!P(!TO-!PVRP(/R(!(R!/(X%RPQ(!'(*!+V/P(%O\!
(R/(W-*,/N*!_S%*!(R!,(+S*c/N('`Y!+^+(!*H-'*!N,%-(R,!WNRN/%'(+(R,!S'O*!%SS/NP-N*!SVO/!'(O/*!
S(/ZV/+%RP(*! (R! *[RPQ/VR-*%,-VRY! -'*! N,%-(R,! *O*P(S,-&'(*! )pV&,(R-/! OR! eOW(+(R,! S'O*!
*NX./(! TO%R)! TO('TO(! PQV*(! )%R*! '%! PVR,-RO-,N! (,! '%! PV//N'%,-VR! )(*! +V)%'-,N*! R(!
PV//(*SVR)%-,!S%*!PV+S'.,(+(R,1!
>'!(*,!-R,N/(**%R,!)(!RV,(/!TO(!'(*!fOX/(*!(R/(W-*,/N(*!VR,!N,N!PVR*-)N/N*!PV++(!%[%R,!OR!




+%-*! Pp(*,! %O**-! 'pOR! )(*! S%/%+.,/(*! TO(! '(*! *S(P,%,(O/*! S(R*(R,! '(! S'O*! -+SV/,%R,1!
:(%OPVOS! )(! ZV-*Y! 'p-R,(/%P,-VR! (*,! PVR*-)N/N(! PV++(! N,%R,! '(! z&O,! )O! e(Oz! SVO/! '(*!
-R,(/S/N,%,-VR*! (R! ,(+S*! /N('! (,! '(*! *S(P,%,(O/*! *(! *(R,(R,! V&'-WN*! )(! '(! PQ(/PQ(/1!





;p%P,-VR! RNP(**-,(! '%! S%/,-P-S%,-VR! (R! )-/(P,! )(! 'p%/,-*,(! (,! d! VO! )O! *S(P,%,(O/1! ;(! Z%-,! )(!
*%XV-/!PV++(R,!P(,,(!%P,-VR!(*,!O,-'-*N(!*O/!*P.R(Y!TO('!)(W/N!)p-+S/VX-*%,-VR!(*,!S(/+-*!(,!
TOH(*,cP(!TOp-'!Z%O,!SVO/!PVR,/]'(/!'p-R,(/%P,-VR!%X(P!'(*!%O,/(*!N'N+(R,*!*(R*V/-('*Y!*VR,!)(*!
TO(*,-VR*!)(! '%! PVRP(S,-VR! -R,NW/N(!)%R*! '%!R%,O/(!)(! 'pfOX/(!)p%/,1!4VO*!%XVR*!V&*(/XN!
TO(! '(*! %/,(Z%P,*! ,(PQRV'VW-TO(*! *VR,! ,/.*! -+SV/,%R,*! )%R*! '%! Z%aVR! )VR,! 'p%P,-VR! (*,!
(\NPO,N(! (,! S(/aO(1! ;(*! S(/*VRR(*! -R,(//VWN(*! VR,! (\S/-+N! )(! '%! Z/O*,/%,-VR! 'V/*TO(!
S(R)%R,!'p%P,-VR!*O/!*P.R(Y!'(!W(*,(!RpN,%-,!S%*!PVR*,%++(R,!-R,(/S/N,N!)(!'%!+^+(!Z%aVR!











PVR,(\,(! )(! 'HVPP%*-VR! _(\!b! PVRP(/,! )(! +O*-TO(! -RZV/+%,-TO(`Y! TO%R)! '%! S-.P(!
PV//(*SVR)%-,!U!'(O/!QO+(O/!)O!+V+(R,!(,!U!'(O/*!-R,N/^,*!S(/*VRR('*!(,!S/VZ(**-VRR('*1!
>'! (*,! -R,N/(**%R,! )(! RV,(/! TO(! '(*! S-.P(*! TO-! VR,! N+O! '(*! -R,(/X-({N*Y! PV++(! -'*! 'HVR,!
(\S/-+N! (O\c+^+(*Y! VR,! N,N! ,/.*! &-(R! RV,N(*1! B%OZ! SVO/! '(! P%*! )(! h!<%/-V!iY! Vv! OR!
S%/,-P-S%R,! %! (\S'-TON! *%! /NSVR*(! (R!)-*%R,!TOp-'! Rp%! S%*! N,N! -++(/WN!N+V,-VRR(''(+(R,Y!
+%-*! -'! *(! *(R,%-,! )%R*! '%! S-.P(! (R! /%-*VR! )HOR! -R,N/^,! ,(PQR-TO(! TOH-'! SV/,%-,! )%R*!
'H(\S'V/%,-VR!)(!'H-R,(/%P,-VR1!
;(! *(R,-+(R,! )p^,/(! %&*V/&N! (,! (+SV/,N! S%/! 'p(\SN/-(RP(! N,%-,! ,/.*! *VOX(R,! '-N! U! '%!
SV,(R,-%'-,N!)(!P/N%,-VR!)HN+V,-VRY!+%-*!-'![!%X%-,!%O**-!)p%O,/(*!Z%P,(O/*!S'O*!-+S/V&%&'(*Y!
PV++(! '(*! -R,N/^,*! S(/*VRR('*! (,! S/VZ(**-VRR('*1! 8VO/! '(*! N,O)-%R,*! (R! +O*-TO(! S%/!








>'! N,%-,! -R,N/(**%R,! )(! XV-/! TO(Y! 'V/*TO(! )(*! S(/*VRR(*! -R,(/X-({N(*! (*,-+%-(R,! TOpOR!
N'N+(R,!_VO!S'O*-(O/*`!)pOR(!S-.P(!+O',-*(R*V/-(''(!R(!PV//(*SVR)%-(R,!S%*!%X(P!'(*!%O,/(*!
VO! U! 'H(R*(+&'(Y! '(O/! %,,(R,-VR! %! N,N! *-! %,,%PQN(! U! P(,,(! -RPVQN/(RP(! TO(Y!+^+(!)%R*! '%!
S/(+-./(!TO(*,-VR!_z)(!TOV-!*p%W-,c-'!}z`Y!-'*!/NSVR)%-(R,!(R!%PP(R,O%R,!'(!PVR,/%*,(1.
B('VR! '(*! S%/,-P-S%R,*! '(*! N'N+(R,*! -+SV/,%R,*! SVO/! S/V+VOXV-/! '%! PVQN/(RP(! *VR,!b! '%!
*[RPQ/VR-*%,-VR! )(*! +V)%'-,N*Y! '(! PVOS'%W(! )[R%+-TO(! )(*! )-ZZN/(R,*! N'N+(R,*Y! '%!
S(/,-R(RP(!)O!*PNR%/-V!(,!OR(!)O/N(!/('%,-X(+(R,!PVO/,(1!
4VO*! (\%+-RVR*! )(*! fOX/(*! +O',-*(R*V/-(''(*! TO-! O,-'-*(R,! )-X(/*(*! *VO/P(*! )(! *,-+O'-!
*(R*V/-('*! PV++(! '(! W(*,(Y! '%!+O*-TO(! (,! 'H%R-+%,-VR1! ;H%R%'[*(! )O! '-(R! (R,/(! *VO/P(*! )(!
R%,O/(*! )-ZZN/(R,(*! (*,! OR(! ,kPQ(! PV+S'(\(! U! '%! ZV-*! S%/P(! TOH-'! *H%W-,! )HOR(! /('%,-VR!




)O/N(Y! '%! *(R*%,-VR! )(! S%**(/! )O! P%'+(! U! '%! ,(R*-VR! %! N,N! (RPV/(! S'O*! *VO'-WRN(! S%/! '(!
PQ%RW(+(R,! )%R*! '(!+VOX(+(R,! )(! 'p-+%W(! )O! '(R,! U! 'H%PPN'N/N1!<%-*! '%! PVQN/(RP(! S(O,!
%O**-! ^,/(! )pV/)/(! ,(PQRV'VW-TO(1! ;U! (RPV/(! -'! [! %! W/%R)! )NZ-! RVR! *(O'(+(R,! )(!




;pN+V,-VR! (*,! OR! %\(! TO-! %! e%-''-! )(! 'p%R%'[*(! )(*! (R,/(,-(R*1! ;%! )-+(R*-VR! N+V,-VRR(''(!
)pOR(!(\SN/-(RP(!(*,!OR!S%/%+.,/(!ZV/,!TO-!%!N,N!+(R,-VRRN!S'O*-(O/*!ZV-*!S%/!'(*!*Oe(,*!(,!
TO-! (*,! '-N! %X(P! '(*! S-.P(*! -R)-ZZN/(++(R,! )(! '(O/! PV+SV*-,-VR! ,(PQR-TO(1! >'! *H%W-,! )HOR!
N'N+(R,! ,/.*!)-ZZ-P-'(!U!+(*O/(/!(,!NX%'O(/1!:-(R! *r/! P('%!RH(*,!S%*!RVOX(%OY! 'V/*TO(!RVO*!
S%/'VR*! )(*! (\SN/-(RP(*! %/,-*,-TO(*! 'pN+V,-VR! (*,! 'p-RW/N)-(R,! ZVR)%+(R,%'1!<%-*! TO('! (*,!
*VR!/]'(!)%R*!OR(!(\SN/-(RP(!S%/!/%SSV/,!U!'H-R,(/%P,-X-,N!(,!'%!+O',-*(R*V/-%'-,N!}!@R(!'-%-*VR!
SV**-&'(! SVO//%-,! *(! Z%-/(! U! ,/%X(/*! '%! *(R*V/-%'-,N! +O*-P%'(! (,! WNRN/%'(+(R,! '%!
+O',-*(R*V/-%'-,N!'-N(!%O**-!U!'H(\SN/-(RP(!NR%P,-X(1!
;(*! PVRP'O*-VR*! )(!<%/w! 2Q%RW-o-! TO%R,! U! 'HN,O)(! )(! ;VW(*{%/%R! (,! :Q%,,%PQ%/[%! *O/! '%!
+O*-TO(! (,! '(*! -+%W(*! X-*O(''(*! *VO'-WR(! &-(R! P(! SV-R,!b! TO(! h'(*! ^,/(*! QO+%-R*! *VR,! '%!
S/-RP-S%'(!*VO/P(!)pN+V,-VR!S%/+-!'(*!P/N%,-VR*!QO+%-R(*i!l2Q%RW-o-!"AA7m1!F%R*!'HN,O)(!)(!
l;VW(R*{%/%R! "AA7m! '(*! PQ(/PQ(O/*! VR,! +(RN! )(*! (\SN/-(RP(*! %Z-R! )(! PV+S/(R)/(!
PV++(R,! '%! +O*-TO(! -RZ'O(! *O/! RV,/(! N+V,-X-,N1! h;%! +O*-TO(! (*,! )(! +%R-./(! (\TO-*(!
N+V,-VRR(''(+(R,!NXVP%,/-P(Y!P(!TO-!(\S'-TO(!SVO/TOV-!OR!S(O!)(!+O*-TO(!eV[(O*(!+.R(!U!
P(!TO(!)(*!-+%W(*Y!+^+(!*%R*!/%SSV/,Y!*(+&'(R,!S'O*!%W/N%&'(*1!BVO*!P(,,(!'O+-./(Y!RVO*!












)H(\S'V/(/! '(! SV,(R,-('! N+V,-Z! )(*! )-ZZN/(R,*! *(R*1! B-! 'HN+V,-VR! *(! ,/%)O-,! U! ,/%X(/*!
'H(\S/(**-X-,N! )O! PV/S*! QO+%-RY! PH(*,! -R,N/(**%R,! )(! /(PQ(/PQ(/! '%! SV**-&-'-,N! )(! '%!







(,! 'p-R,(/)NS(R)%RP(! )(! 'pNXVP%,-VRY! )(! '%! PVQN/(RP(Y! )(! 'p-++(/*-VR! (,! )(! 'p%P,-VR! VR,!
N+(/WN!)(!'p%R%'[*(!PV+S%/%,-X(!)(*!(R,/(,-(R*1!;(!)-S]'(!)(*!P%/%P,N/-*,-TO(*!)O!*[*,.+(Y!
)(!'%!PVQN/(RP(!(,!)(!'p%P,-VRY!VR,!OR(!-RZ'O(RP(!*O/!'(!SV,(R,-('!)HNXVP%,-VR!(,!)p-++(/*-VR!
)(*! *Oe(,*1! <%-*! 'p-RZ'O(RP(! Rp(*,! S%*! OR-)-/(P,-VRR(''(Y! )(*! *-,O%,-VR*! NXVP%,/-P(*! (,!
-++(/*-X(*!VR,!OR!-+S%P,!*O/!'%!S(/P(S,-VR!)(!P(*!P%/%P,N/-*,-TO(*!)O!*[*,.+(1!!





;%! *-,O%,-VR! TO-! '-(! P(*! )(O\! N'N+(R,*! (*,! '%! SV**-&-'-,N! )(! P/N(/! OR(! Q-*,V-/(! NXVP%,/-P(Y!
PVRP/.,(! VO! %&*,/%-,(! %O,VO/! )(! '%! S-.P(1! 2('%! S(/+(,! )(! )VRR(/! )O! *(R*! (,! %-)(! U!





_PVQN/(RP(! )HV/)/(! ,(PQR-TO(! P(,,(! ZV-*`Y! '%! h&O''(i! PVWR-,-X(! TO-! *(! P/N(! 'V/*TO(! '(*!
*S(P,%,(O/*!*(!*(R,(R,! -++(/WN*Y!RH-+S'V*(!S%*!(,!%-)(!U!W%/)(/! '(!*S(P,%,(O/!h!)()%R*!i1!
FH%O,/(! S%/,Y! '(! Z%-,! )(! SVOXV-/! (\SN/-+(R,(/! )(! 'H-++(/*-VRY! S(O,! h)-**-+O'(/i! OR(!
PVQN/(RP(!TO-!RH(*,!S%*!(R!/N%'-,N!%O**-!ZV/,(1!
MMM& ,WWPOZMQR.@.*\NMQR.
;V/*TO(! 'p%P,-VR! (*,! S(/aO(! PV++(! R%,O/(''(! (,! %O,Vc(\S'-TON(Y! (,! 'p-R,(/S/.,(! *(+&'(!





;H%P,-VR! /N(''(Y! '(! W(*,(Y! P%S,-X(! 'p-R,N/^,! )O! *S(P,%,(O/Y! (,! TO%R)! P(''(cP-! (*,!
zQ%/+VR-(O*(+(R,!'-N(z!%O\!%O,/(*!N'N+(R,*!*(R*V/-('*Y!-'!(*,!S/V&%&'(!TO(!P(,,(!PVR)-,-VR!
S/NS%/(! U! )(*! *-,O%,-VR*! NXVP%,/-P(*1! ;p%P,-VR! PV+SV/,(! )(O\! &/%RPQ(*Y! 'p%P,-VR! Z%-,(! S%/!











2(,,(! (\SN/-+(R,%,-VR! RVO*! %! S(/+-*! )(! X%'-)(/! RV,/(! +N,QV)V'VW-(! %O**-! &-(R! )%R*! '%!
)-+(R*-VR! ,QNV/-TO(! c! S%/! /%SSV/,! %O\! /N*O',%,*! %,,(R)O*Y! TO(! S/%,-TO(! c! PVRP(/R%R,! '%!
+%R-./(!)(!+(R(/!'(*!(R,/(,-(R*!(,!)(!'(*!%R%'[*(/1!
>M`YOP.49.6P.WQ^]UP.^PZ.MRNPO\QRRPSMQRZ.K[P\.UPZ.^PYS.NpLPZ.^qK\NMQRd.UqK\NMQR.OVPUUP.PN.UqK\NMQR.LPOrYP&.
4VO*! PVR*-)N/VR*! %-R*-! P(,,(! +N,QV)(! TO%'-,%,-X(! PV++(! ,/.*! )N,%-''N(! (,! N,(R)O(! TO-Y!
+%'W/N! OR(! %R%'[*(! PVO,(O*(! (R! ,(+S*Y! S(/+(,! )H%SS/VPQ(/! )(*! *Oe(,*! TO-! *VR,! ,/.*!
)-ZZ-P-'(*!U!(\S'V/(/!%O,/(+(R,Y!!PV++(!S%/!(\(+S'(!'(*!%*S(P,*!)(!/NP(S,-VR!)HOR(!S-.P(1!




8(R)%R,! '%! SQ%*(! )(! '%! +V)N'-*%,-VR! -'! (*,! )(X(RO! P'%-/! TO(! 'H%\(! )(! 'H%P,-VR! N,%-,! ,/.*!
-+SV/,%R,!SVO/!R(!'(!'%-**(/!TOHU!+V-,-N!(\S'V/N1!;%!SV**-&-'-,N!)(!Z%-/(!)VRP!)(*!(\SN/-(RP(*!
Vv! '(! *S(P,%,(O/! (*,! %O**-! %P,(O/! (,! -'! -R,(/%W-,! %X(P! '%! S-.P(! S(/+(,,/%! )(! XV-/! P(! TOH-'!
PQ%RW(! S%/! /%SSV/,! %O\! %O,/(*! N'N+(R,*! (,! %-R*-! %XV-/! OR! +V).'(! PV+S'(,! )(! P(*!
-R,(/%P,-VR*1!!
;H(\SN/-(RP(!%PTO-*(!S%/!P(!,[S(!)H(R,/(,-(R!RVO*!%!%-R*-!S(/+-*!)(!PQ(/PQ(/!(,!,/VOX(/!OR!




































0! >4$93F@2$>34 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 GE!
"! ;H56859>5425 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 GE!
#1! 893$323;5 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 GK!
E1! F34455B 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 GI!
G1! <5$D3F3;3L>5!FH=4=;JB5 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 GM!
K1! =4=;JB5B111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 K#!
;"!"! 8+%/2P-0%Q%H0AA.0%R'C%S""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ;<!











PVR*-*,N! U! (\S'V/(/! '%! )-+(R*-VR! )(! 'H%P,-VR! )-/(P,(Y! (,! RNP(**-,(! )VRP! OR(! -R*,%''%,-VR!
+O',-*(R*V/-(''(! -R,(/%P,-X(! (,! OR(!(\SN/-+(R,%,-VR!S'O*! '%/W(Y! %X(P!OR(!S%/,-P-S%,-VR!)(*!
*Oe(,*!S'O*!-+SV/,%R,(1!;HVPP%*-VR!*H(*,!,/VOXN(!)%R*!'(!P%)/(!)O!S/Ve(,!-R,-,O'N!h!2/N%,-X-,N!




)O! 9N*(%O! 5R%P,-X(! %X%-(R,! )NeU! PV++(RPN! *O/! '(*! %*S(P,*! S(/P(S,-Z*! )(*! -R,(/Z%P(*!
+O',-*(R*V/-(''(*! l;OP-%R-! (,! %'1! "AA7mY! %X(P! )(*! /(PQ(/PQ(*! TO-! VR,! PO'+-RN! %X(P!
'HV/W%R-*%,-VR!)(!'%!PVRZN/(RP(!5R%P,-X(HAI1!!
;H(\SN/-(RP(! h!L(*,(! /N('! *O/! +%,-./(! *-+O'N(!iY! S/VSV*N(! (,! )-/-WN(! S%/! =1! ;OP-%R-Y! %!
-+S'-TON! OR(! NTO-S(! -+SV/,%R,(! PVR*,-,ON(! )(! +(+&/(*! )(*! S%/,(R%-/(*! )O! S/Ve(,!
h!2/N%,-X-,N! >R*,/O+(R,%'(!i!b! _0`! SVO/! 'H=2935c>2=Y! =1! ;OP-%R-Y! 31! $%PQ(Y! gc;1! j'V/(R*Y! 21!
2%)VoY! =1! =''%VO-Y! <1! 2Q/-*,VOY! <1! <%Q'!! SVO/! 'H55B>! _5PV'(! 5O/VSN(RR(! BOSN/-(O/(! )(!
'H>+%W(`Y! F1! :%/,QN'(+[Y! L1! :V''%(/,1! 5''(! %! PVR*-*,N! %O! +VR,%W(! )HOR(! (\SN/-(RP(!
*P-(R,-Z-TO(!)%R*!'%TO(''(!%!N,N!)NZ-R-(!%X(P!OR!S/V,VPV'(!W'V&%'!SVO/!P(!,[S(!)H(\SN/-(RP(Y!
)(*!PVR*-WR(*!SVO/! '(*!(R,/(,-(R*Y!OR!*[*,.+(!PV+S'(,!)H(R/(W-*,/(+(R,!(,!OR(!+N,QV)(!
)H%R%'[*(! (,! )(! S/N*(R,%,-VR! )(*! /N*O',%,*1! 5''(! %! NW%'(+(R,! PVR)O-,! U! '%!+-*(! (R!fOX/(!
)HOR(! -R*,%''%,-VR! %/,-*,-TO(! -R,(/%P,-X(! -R,-,O'N(! NW%'(+(R,! h!L(*,(! /N('! *O/! +%,-./(!
*-+O'N(!i!)VR,!'(*!%O,(O/*!*VR,!=1!;OP-%R-!(,!gc;!j'V/(R*Y!%-R*-!TOHOR(!fOX/(!PQV/NW/%SQ-N(!
-R,-,O'N(! h!=+S'-,O)(*!iY! )VR,! '(*! %O,(O/*! *VR,! F1! :%/,QN'(+[Y! ;1! F(Rw'(/Y! =1! ;OP-%R-1! ;(*!
/N*O',%,*!*P-(R,-Z-TO(*!%O,/(*!TO(!P(O\!)NX('VSSN*!)%R*!P(,,(!,Q.*(!%-R*-!TO(!'(*!/N*O',%,*!
%/,-*,-TO(*! *VR,! /('%,N*! )%R*! l;OP-%R-Y! "A00mY! l;OP-%R-Y! j'V/(R*Y! "A00mY! l;OP-%R-Y! :%/,QN'(+[Y!
F(Rw'(/Y!"A00mY!l;OP-%R-!(,!%'1!"A0"m1!






Q%S,-TO(! (,! S/VSV*%R,! OR(! ZV/+(! )(! 'p-R*,/O+(R,%'-,N! X-/,O(''(! &%*N(! *O/! '%!+V)N'-*%,-VR!
SQ[*-TO(!(,! '(*! -R,(/Z%P(*!U! /(,VO/!)H(ZZV/,1!5''(!%!N,N!S/N*(R,N(! '%!S/(+-./(! ZV-*!U! 'pÅPV'(!




)(*! X-*-,(O/*! VR,! PVRRO! SVO/! '%! S/(+-./(! ZV-*! OR(! -R,(/%P,-VR! +O',-*(R*V/-(''(! %X(P! )(*!
V&e(,*!X-/,O('*!SQ[*-TO(+(R,!PVQN/(R,*Y!Pp(*,cUc)-/(!)(*!V&e(,*!*-+O'N*!TO-!*(!PV+SV/,(R,!
*('VR! '(*! 'V-*! )(! 4({,VR! *O/! '(!+VOX(+(R,1! 2(S(R)%R,Y! '(*! X-*-,(O/*! VR,! Z%-,! Z%P(! U! )(*!
S%/%)V\(*!*(R*V/-('*!(,!)(*!*-,O%,-VR*!-RQ%&-,O(''(*Y!,(''(*!TO(!'%!SV**-&-'-,N!)(!)NPVOX/-/!OR!
V&e(,! OR-TO(+(R,! S%/! '(! ,VOPQ(/Y! VO! %X(P! OR(! /(S/N*(R,%,-VR! X-*O(''(! %SS%/(++(R,!
PVR,/%)-P,V-/(! %X(P! '(*! *(R*%,-VR*! Q%S,-TO(*1! =-R*-Y! '(*! X-*-,(O/*! VR,! N,N! PVR)O-,*! U!
(\SN/-+(R,(/! )(*! h!PQVP*!i! (*,QN,-TO(*! (,! N+V,-VRR('*! (,! )(! *p-R,(//VW(/! *O/! '(O/*!
*(R*%,-VR*Y!P(!TO-!(*,!'pVPP%*-VR!)(!/(PO(-''-/!)(*!-RZV/+%,-VR*!(**(R,-(''(*!*O/!'%!Z%aVR!)VR,!













*[*,.+(! 239F>Bc=4><=! l2%)Vo! 077#m1! ;%! PVQN/(RP(! *(R*V/-(''(! )(! 'p-R*,%''%,-VR! %! N,N!





2Q%TO(! X-*-,(O/! %! N,N! -RX-,N! U! (\S'V/(/! S'O*-(O/*! *-,O%,-VR*! S%/+-! '(*! ,/V-*! )-*SVR-&'(*b!








S(OX(R,! (\S/-+(/! '(*! *(R*%,-VR*! (,! '(*! *(R,-+(R,*! *O*P-,N*! S%/! '(O/! -R,(/%P,-VR! %X(P! '(*!
*P.R(*!X-/,O(''(*1!8VO/! *,-+O'(/! 'p(\S/(**-VRY!OR!%R-+%,(O/!%PPV+S%WR(! '(!X-*-,(O/!%Z-R!)(!
Z%P-'-,(/!*(*!/N%P,-VR*!S%/!OR!(R,/(,-(R!VOX(/,Y!%&V/)%R,!S/-RP-S%'(+(R,!_0`!'(!*(R*!PV/SV/('!




%O! *Oe(,! )(! P(! TOp-'*! VR,! %-+N! VO! S%*! %-+N! )%R*! '%! *-,O%,-VR1! ;(*! *P.R(*! RpVR,! S%*! N,N!
S/N*(R,N(*! PV++(! N,%R,! OR(! /(S/N*(R,%,-VR! )pOR(! *-,O%,-VR! (\-*,%R,(b! (''(*! VR,! N,N!
*(O'(+(R,! )N*-WRN(*! S%/! )(*! RO+N/V*! _S%/! (\(+S'(! zBP.R(! 0z`! (,! '(*! %R-+%,(O/*! RpVR,!
)VRRN! %OPOR! N'N+(R,! TO-! SVO//%-,! PVR)O-/(! '(! X-*-,(O/! U! OR(! -R,(/S/N,%,-VR! S%/,-PO'-./(1!
4VO*! %XVR*! +(RN! '(*! (R,/(,-(R*! )(! P(,,(! +%R-./(! )%R*! 'H-R,(R,-VR! )HV&,(R-/! )(*!
)(*P/-S,-VR*! *O&e(P,-X(*! %PPN)%R,! U! )(*! R-X(%O\! S'O*! S/VZVR)*! )(! '%! PVR*P-(RP(! )(!















#1 5''(!(*,! -RZV/+N(!TOH(''(!*(/%! Z-'+N(!S(R)%R,! 'H(\SN/-+(R,%,-VR!(,!TO(!P(*! -+%W(*!R(!
*(/VR,!S%*!)-ZZO*N(*!(R!)(QV/*!)(!RV,/(!W/VOS(!)(!/(PQ(/PQ(!*%R*!*VR!%O,V/-*%,-VR1!
E1 5''(! (*,! -RX-,N(! U! /(+S'-/! '(! ZV/+O'%-/(! )(! PVR*(R,(+(R,! U! 'H(\SN/-+(R,%,-VR! (,! '(!
ZV/+O'%-/(!)VRR%R,!'(*!-R*,/OP,-VR*!)(!*NPO/-,N1!












































*(**-VR! N,%-,! R(,,(+(R,! S'O*! PVO/,(Y! %X(P! OR(!+V[(RR(! )(! EA!+-RO,(*1! 2(,,(! )-ZZN/(RP(!
S(O,! *H(\S'-TO(/! S%/! '(! Z%-,! TO(! S(R)%R,! '%! )(O\-.+(! *(**-VR! '(*! S%/,-P-S%R,*! N,%-(R,!







8%*P%'! =+SQVO\Y! (R! N,%R,! TOHO/&%R-*,(! (,! %/PQ-,(P,(Y! *H-R,N/(**(! %O\! (*S%P(*! SO&'-P*1! >'!
SV*,O'(! TO(! '%! S/V&'N+%,-TO(! %O,VO/! )(! '%! TO%'-,N! *(R*-&'(! )(! '%! X-''(! %! OR(! ZV/,(! PQ%/W(!
%ZZ(P,-X(!(,!)VRP!*VR!%SS/VPQ(!R(!S(O,!TOH^,/(!-R)-/(P,(1!$('!(*,!%O**-!'(!P%*!)(*!TO(*,-VR*!
,/.*!S(/*VRR(''(*!)(! 'H(\SN/-(RP(!)HOR(!fOX/(!)H%/,1!8%/!h!%SS/VPQ(! -R)-/(P,(!iY!=+SQVO\!




)-/(! TOHOR(! ,(''(! %SS/VPQ(! PQ(/PQ(! U! PV+S/(R)/(! '(*! PV+SV/,(+(R,*! V/)-R%-/(*!+%-*! R(!





;(! ,/V-*-.+(! SV-R,! (*,! '(! P%/%P,./(! PO+O'%,-Z! )(! 'H%SS/VPQ(Y! PH(*,cUc)-/(! P/V-*(/! )(*!
-R,(/S/N,%,-VR*!)-ZZN/(R,(*!%Z-R!)H%//-X(/!U!'HV&e(P,-X-,N!S%/!'%!/()VR)%RP(!-R,(/*O&e(P,-X(1!>'!
*H%W-,!)VRP!)HOR!S/VP(**O*! '(R,!+%-*!TO-! PV//(*SVR)!U!RV,/(!V&e(P,-Z!)(! '-+-,(/! '(!&-%-*!)(!
'H-R,(/S/N,%,-VR!)HOR(!/(PQ(/PQ(!&%*N(!S%/!R%,O/(!*O/!)(*!(\S/(**-VR*!*O&e(P,-X(*1!




F%R*! '(! /(W-*,/(! +N,QV)V'VW-TO(Y! =+SQVO\! (\S'-TO(! TO(! '(*! V&*(/X%,-VR*! -R,N/(**%R,(*!




)-*PVO/*! %O,VO/! )(*! W/%R)(*! ,QN+%,-TO(*! )%R*! '(! &O,! )H%ZZ-R(/! '(*! P/-,./(*! )(! '(O/*!
eOW(+(R,*1! 2(,,(! ,(PQR-TO(Y! PV++(! '(! ,N+V-WR(! =+SQVO\Y! (*,! XO(! S%/! '(*! *Oe(,*! )(*!
(R,/(,-(R*! PV++(! OR! (\(/P-P(! *VOX(R,! S%**-VRR%R,! )%R*! '(TO('! -'*! *VR,! S/^,*! U! -RX(*,-/!
&(%OPVOS! )(! ,(+S*1! LNRN/%'(+(R,! '(*! (R,/(,-(R*! )O/(R,! (R,/(! 0Q#A! (,! #QY! (,! PH(*,! P(,,(!
(RX-(! )(! *H-RX(*,-/! )O! *Oe(,! TO-! S(O,! PVR,/(&%'%RP(/! '(! RV+&/(! '-+-,N! )(*! S(/*VRR(*!




%//-X(/! U! OR! R-X(%O! S'O*! -R,(/S/N,%,-Z! PV//(*SVR)! *VOX(R,! %X(P! OR(! *V/,(! )(! PQ/VRV'VW-(!
R%,O/(''(!)(!'H%X%RP(+(R,!)(!'H(R,/(,-(R1!CV-P-!)VRP!'(*!TO%,/(!R-X(%O\!b!!
c Description (Qu’est-ce que vous avez vu ?) 
c Associations d’idées (A quoi ça vous fait penser ?)  
c Interprétation des associations (Si je fais cette association-là, c’est parce que 
tel élément…)  
c Appréciation (Que pensez-vous de ce site ?) en essayant d’éviter de tomber 
dans le jugement simpliste c’est bien/c’est nul. 
=Z-R! )(! SVOXV-/! -)(R,-Z-(/! '(*! S%/,-(*! -R,N/(**%R,(*! )(*! )-*PVO/*Y! RVO*! ,/%R*SV*VR*! P(!
S/-RP-S(! )(! R-X(%O\! )%R*! '(! S/V,VPV'(! )(*! (R,/(,-(R*! +%-*! NW%'(+(R,! )%R*! 'H%R%'[*(! )O!
PV/SO*1!2('%!RVO*!S(/+(,!)H%//-X(/!U!OR!)NPVOS%W(!PV++OR!SVO/!,VO*!'(*!-R,(/X-({N*Y!+%-*!
%O**-! PV++OR! )%R*! '(! )N/VO'(+(R,! )(! 'H(R,/(,-(RY! (,! )H%XV-/! OR(! XO(! )-/(P,(! *O/! '(*!




F%R*! 'H%)%S,%,-VR!)(! P(,,(!+N,QV)(!U! 'H(\SN/-(RP(! h!L(*,(! /N('! *O/!+%,-./(! *-+O'N(!iY! '(*!
R-X(%O\!)(!)-*PVO/*!)(! 'H%SS/VPQ(!)H=+SQVO\!VR,!N,N!S/N*(/XN*!(R!(\%+-R%R,!U! '%!ZV-*! '(!
R-X(%O!)(! 'H%**VP-%,-VR!(,! '(!R-X(%O!)(! 'H-R,(/S/N,%,-VR!l$%PQ(!(,!%'1!"AA"m1!=! '%!S'%P(!)(! '%!
TO(*,-VR! h! ?OH(*,cP(! TO(! XVO*! %X(o! XO!}!i! _R-X(%O! 0! )(! 'H%SS/VPQ(! =+SQVO\`! RVO*!
*O/'-WRVR*!'(!)-*PVO/*!TO-!,/%-,(!)(!)(*P/-S,-VR!(,!TO-!)VRR(!)(*!N'N+(R,*!S%/!/%SSV/,!U!P(!
TO-! (*,! /(**(R,-1! =O! '-(O! )(! )(+%R)(/! h!=! TOV-! a%! XVO*! Z%-,! S(R*(/!}!i! (,! h!*-! e(! Z%-*! P(,,(!
%**VP-%,-VRY! PH(*,! S%/P(! TO(11!i! )(*! R-X(%O\! "! (,! #! *('VR! =+SQVO\Y! RVO*! /(W/VOSVR*! P(*!
TO(*,-VR*!)H%**VP-%,-VR!(,!)H-R,(/S/N,%,-VR!(R!OR!,Q.+(!OR-TO(!)(!'HNXVP%,-VR!_h!=!TOV-!P('%!













R-X(%O! )(! ,/%)OP,-VR! S'O*! *SNP-Z-TO(+(R,! S'%*,-TO(Y! PH(*,cUc)-/(! OR! )-*PVO/*! TO-! PV+&-R(!
-R,(/S/N,%,-VR! (,! %SS/NP-%,-VR! %Z-R! )(! Z%-/(! R%-,/(! OR(! -)N(! )(! X%'V/-*%,-VR! %/,-*,-TO(!
SV,(R,-(''(! )(! 'H(\SN/-(RP(! XNPO(1! F%R*! '(! P%)/(! )(! RV,/(! ,Q.*(Y! OR! R-X(%O! )-,! )(!
'H0(A'=,(0-*! %! N,N! %eVO,N1! @R! )(/R-(/! R-X(%O! )(! )-*PVO/*! %! N,N! %eVO,N! %! SV*,(/-V/-Y! %O!
+V+(R,!)(!'%!'(P,O/(!)(*!)-*PVO/*Y!TO(!'(*!%RRV,%,(O/*!VR,!NX%'ON!PV++(!-R,N/(**%R,!+%-*!
TO-!RHVR,!S%*!,/VOXN!)(!PV//(*SVR)%RP(!%X(P!'(*!,Q.+(*!S/NPN)(R,*1!!
2(! )NPVOS%W(! (*,! PV+S%,-&'(! %X(P! 'H%R%'[*(! *('VR! '(*! TO%,/(! N'N+(R,*! TO(! RVO*! %XVR*!
S/VSV*N!S/NPN)(++(R,!b!'HNXVP%,-VRY!'H%P,-VRY!'H-++(/*-VR!(,!'%!PVQN/(RP(1!;(!,Q.+(!)-,!)(!
'H(+&V)-+(R,! TO%'-Z-(! '(! )-*PVO/*! TO-! ,/%-,(! RV,%++(R,! )(*! RV,-VR*! )H-++(/*-VR1! F(*!
TO(*,-VR*! S%/! /%SSV/,! %O! R-X(%O! )H(RW%W(+(R,! PVWR-,-Z! )%R*! '%! *P.R(! X(O'(R,! eO*,(+(R,!
,VOPQ(/!U!P(,,(!)-+(R*-VR!)(!'H(+&V)-+(R,1!;(*!%O,/(*!P%,NWV/-(*!*VR,!S/N*(R,(*!)%R*!'(*!
,Q.+(*! S/NPN)(R,*1! ;HNXVP%,-VR! %! OR(! PV//(*SVR)%RP(! )-/(P,(! %X(P! '(! PV)(! )(! PVO'(O/!






3'-X-(/! $%PQ(Y! g(%Rc;VOS! j'V/(R*Y! ='-! =''%VO-Y! F%R-('! :%/,QN'(+[Y! L-''(*! :V''%(/,! (,! =RR-(!
;OP-%R-`1!F%R*!OR!S/(+-(/!,(+S*Y!RVO*!%XVR*!PV)N!%X(P! '(*!PVO'(O/*!)O!$%&'(%O!"! '(*!GKA!



























































$%&'! (%! ')*+,-&! ./,! '/,+0! &-/'! %((-&'! %&%(1')2! ')'',-&! 3%2! ')'',-&! 3-/2! ()'! +2-,'! '*4&)'!
,&'+%((5)'! *)! ./)! ()'! '/6)+'! &-/'! -&+! *-77/&,./58! 9:%./)! '*4&)! )'+! );3(,./5)0! 3/,'! ()'!




()!&-7>2)!=)! '/6)+'!3%2! 2%33-2+!C! (B);352,)&*)!325*5=)&+)8! !A&!=)/;,47)!->6)*+,<! )'+!=)!
7,)/;! *)&+2)2! (B);352,)&*)! '/2! (%! ./)'+,-&! =)! (B!"#$%&"!'(0! )&! 3%2+,*/(,)2! =%&'! /&)!
',+/%+,-&! -D! ()! '/6)+! &B)'+! 3%'! ')/()7)&+! '3)*+%+)/2! 7%,'! 5@%()7)&+! %*+)/2! =%&'! /&)!






,&+)2%*+,-&! 3:1',./)8! J%2! (B/+,(,'%+,-&! =K/&! 6-1'+,*L! C! 2)+-/2! =B)<<-2+0! ()! ?,',+)/2! =53(%*)!
=,2)*+)7)&+! /&)! %/+2)! 7%'')0! =%&'! (%! >-H+)8! G)! 2)+-/2! =)! <-2*)! =-&&)! /&)! ')&'%+,-&!
:%3+,./)!=)! (%!'*4&)F!C!+2%?)2'!')'!7%,&'0! ()!?,',+)/2!3)/+!')&+,2! ()!*-&+%*+!)&+2)! (%!7%'')!
7%&,3/(5)! )+! ()'! %/+2)'! 7%'')'! -/! %?)*! ()! >-2=! =)! (%! >-H+)8! G)! (,)&! )&+2)! ()'! 7%'')'0! 1!
*-732,'!*)(()!7%&,3/(5)!3%2!()!?,',+)/20!)'+!/&)!*-((,',-&!5(%'+,./)0!=-&+!(%!2%,=)/2!)'+!<-2+)!
3-/2! *)2+%,&)'! ?)2',-&'! =)! (%! '*4&)! )+! +24'! <%,>()! 3-/2! =B%/+2)'0! =-&&%&+! 2)'3)*+,?)7)&+!
=)'!*-&+%*+'!=/2'!-/!7-/'!)&+2)!()'!7%'')'8!$)/;!?,'/%(,'%+,-&'!'-&+!32-3-'5)'F!/&)!-D!()'!
7%'')'!'-&+!2)325')&+5)'!3%2!=)'!>-/()'!%/;!*-&+-/2'!&)+'!M<,@/2)!NOP!)+!/&)!%/+2)!-D!()'!
*-&+-/2'! =)'! 7%'')'! '-&+! <(-/'! M<,@/2)! NQP8! G)'! +%>()%/;! %/! =5>/+! =)! *:%./)! ')'',-&!
25'/7)&+!()'!=,<<52)&+'!3%2%74+2)'!=)!*:%./)!?)2',-&8!GK-2=2)!=)!325')&+%+,-&!)'+!()!7I7)!
3-/2!+-/'!()'!?,',+)/2'0!*-77)&R%&+!=)!(%!?)2',-&!Q!C!(%!?)2',-&!"8!
G)'!7-=4()'! /+,(,'5'! =%&'! *)++)! );352,)&*)! -&+! 5+5! *255'! C! (BS9TUEVW9S! )&! NOO"! =%&'! ()!
*%=2)! =B/&)! 5+/=)! =/! T5')%/! =BE;*)(()&*)! E/2-35)&! X!E&%*+,?)! W&+)2<%*)'! Y0! ,&+,+/(5)!
X!Z,2+/%(!J)>>()![-;!);3)2,7)&+%+,-&'!Y8!9)++)!5+/=)!%!<%,+!(B->6)+!=B/&)!*-((%>-2%+,-&!%?)*!
()! (%>-2%+-,2)! 9ET\E9! =)! (B/&,?)2',+5! =)! GA]$! )+! ()!^)=,%(%>! =)! (%! _/))&! A&,?)2',+1! =)!
[)(<%'+8!G)'!25'/(+%+'!=)!*)++)!32)7,42)!5+/=)!-&+!<%,+! (B->6)+!=B/&)!3/>(,*%+,-&!`G/*,%&,!)+!
%(8!NOOab8!
G%! '*4&)! =)! X!J)>>()! >-;!Y! &K%! 3%'! =)! '-2+,)! %/=,-8! \-/+)<-,'0! ()'!7-+)/2'! =)! (K,&+)2<%*)!




$%! &'()*+! ,)'-%./+! 0&'()*+!123! 45**+,65.7! 8! ).+! ,+,,'5.! 59! /5)/+,! :+,! ;%,,+,! ,5./!
'7+./'<)+,!+/!/*=,!*'('7+,>!$?'./+*%4/'5.!%-+4!:+!@AB!+,/!/*=,!*'('7+>!$+,!;%,,+,!,5./!(*5,,+,!

















!"#$%#&'( !)*+,$-',$.( /$,0#12$#3( 4.&-"50( 6-&5*2+-'5,&( 71-*'-'585'.( %+! 71-*'58#(
!)*#$5"#&'-+(9#-$&5&%C!E1'!*5+!-+-!/%+/*17-(!&25(!5*(!2523I(%(C!2'5('!E1%!&%(!*8(%/72+'*5(!
(1/! 392))*/+!&%! 39'5+%/2.+'*5!%/G*+'E1%>!J5!7%//2!21! ,1/!%+!B!4%(1/%!.*44%5+!.%(!5*+'*5(!
2))2/2'((%5+! &25(! 5*+/%! 2523I(%C! E1'! %(+! 26-%! 21+*1/! 3%(! E12+/%! -3-4%5+(! )/*)*(-(! &25(!
.%++%!+F;(%!&%!32!K*F-/%5.%C!39L7*.2+'*5C!39M.+'*5!%+!39N44%/('*5>!
K%! )/*.%((1(! '5+%/2.+',! /-(13+%! &*5.! &915%! .*55%6'*5! %5+/%! 3%! G%(+%! %+! 39'42G%! %+! &%! 32!





)2(!&%!7'(123'(2+'*5>! !T*1(!)/-(%5+%/*5(!&25(!15!)/%4'%/! +%4)(! 3%(! /-(13+2+(!&%! 392523I(%!
&%(!&'(.*1/(!%+!%5(1'+%!5*1(!&'(.1+%/*5(!&1!3'%5!%5+/%!.%(!/-(13+2+(!%+!3%(!E12+/%!-3-4%5+(!
4%5+'*55-(!.'0&%((1(>!
5'(&,-./ #/ 6/ 7/ 8/ 9/ !/
:-.+*;+&/ Q1/(! S*1(! Q1/(! S*1(! Q1/(! Q1/(!
5,&<*2,&*+,-./ T*5! T*5! U3*1%! U3*1%! V'33%(! V'33%(!
='+-<(/>?'@@-(+/ J1'! J1'! J1'! J1'! T*5! J1'!
M,'5!&W%6)3'E1%/!3%(!5*17%33%(!(%5(2+'*5(!/%((%5+'%(C!3%(!7'('+%1/(!*5+!,2'+!&%(!.*4)2/2'(*5(!
27%.! &921+/%(! %6)-/'%5.%(C! 7-.1%(! &25(! 3%! )2((->! N3! (92G'((2'+! &%(! (%5(2+'*5(! &%! 3%1/! 7'%!
E1*+'&'%55%!*1!&%(!(%5(2+'*5(!25./-%(!&25(!3%1/!)2((->!K%(!(*17%5'/(!7-.1(!%+!'5.2/5-(!*5+!
















<$1+! 1.! 5('(4&1+0! #&44&! '(41*4($.! ,*:4(81&! .&! #$++&':$.-! :*'! 9! *1#1.&! &;:=+(&.#&! -=)9!
5=#1&>!?*.'!#&!#*'0! /*!%=4*:,$+&!5&+'!1.&!'&.'*4($.!+=&//&!*!=4=!7*(4&!:*+!&;#/1'($.0!%*('!
%*/@+=! /&! 7*(4! 81&! #&44&! '&.'*4($.! '$(4! (%*@(.=&0! &//&! @*+-&! .=*.%$(.'! /&! #*+*#4A+&! -&! /*!
'&.'*4($.!#$..1&!:*+!&;:=+(&.#&>!!





K$1'! $2'&+5$.'! *1''(! 81&!%F%&! '6(/! '6*@(4! -1! :+&%(&+! #$.4*#4! *5&#! /&! -(':$'(4(7! 9! +&4$1+!
-6&77$+4! &4! 81&! /&'! 5('(4&1+'! '&! 4+$15&.4! &.#$+&! &.! :,*'&! -6&;:/$+*4($.! ,*:4(81&0! 1.&!






'&.'*4($.! -*.'! /*! %*(.! :&+%&4! -&! #$.'4+1(+&! &4! #&//&! 81&! /&! -(':$'(4(7! /*(''&! (%*@(.&+>!
P1&//&'! '&.'*4($.'! #$++&':$.-&.4! 9! /*! :*+4(&! %*4=+(&//&! -1! -(':$'(4(7Q! &4! /&'81&//&'! 9! /*!
:*+4(&! '(%1/=&!Q! R*! '&.'*4($.! -*.'! /*! %*(.! S!-(4!T! -&'! #,$'&'0! %*('! /&'! *14+&'! '&.'! .&!
:&15&.4!:*'!/&'!#$.7(+%&+>!<*+!&;&%:/&!/*!-(%&.'($.!:,3'(81&!-1!-(':$'(4(7!*5&#!'&'!:*+4(&'!
%=4*//(81&'! &4! %=#*.(81&'! .&! #$++&':$.-! :*'! *1! #$.4*#4! '&.4(0! &.! %F%&! 4&%:'! /6=#+*.!












U.!*14+&!:$(.4!81&! /&'! '1)&4'!$.4! 7*(4! +&%*+81&+!&'4! /*!-(77(#1/4=!-6=5*/1&+! /6&77&4!-&! /&1+'!



































.1&! )1)/K'&! '&/<1! /)! 2<764&12&?! /%6:<2)(,<1?! /%,**&4',<1! &(! /%)2(,<1! &(! 1<.'! *&((<1'! &1!
6:,0&12&!2<**&1(!'&!><4*&1(!/&'!/,&1'!&1(4&!&.@!0)1'!2&((&!&@364,&12&8!!
R%&@364,&12&!0&!2&((&!34&*,L4&!'&'',<1!0&!/)!'2L1&!0&!S!T&++/&!+<@!U!)!2<10.,(!;!.1&!><4(&!
'<//,2,()(,<1! 0&'! *62)1,'*&'! 0%6:<2)(,<1! 3)4! (4)1'3<',(,<1! :&4'! .1&! ',(.)(,<1! &1)2(,:&?!
:62.&! B<.! ,*)-,16&E?! 5.,! '&! (4<.:&! &1! /,&1! 0,4&2(! ):&2! /%)2(,<1! 34<0.,(&! 3&10)1(!
/%&@3/<4)(,<18! R&'! '.=&('! <1(! 3)4/6! 0&'! '&1')(,<1'! 5.,! <1(! .1! ><4(! /,&1! ):&2! 0&'! '<.:&1,4'!
,1'24,('!3)4!/%)2(,<1!S!0)1'!/&!2<43'!U8!V<.'!3<.:<1'!&@3/,5.&4!2&2,!2<**&!.1!46'./()(!0%.1&!
',(.)(,<1! )2(,:&! B/&'! '.=&('! '<1(! )2(&.4'E! &(! 7)3(,5.&?! 5.,! '(,*./&! 0<12! 0&'! '<.:&1,4'! 0&!




*)1,3./&4! .1! )33)4&,/! 5.,! S!3)4/&!U! ;! /)! '&1')(,<1! 7)3(,5.&?! .1! )33)4&,/! ;! 4&(<.4! 0%&>><4(8!!




$%&'()*+! ,-./&0'%/1! $&2,! '+3*+'! ,+! 45($*%,+2/! $+,! ,%/*&/%(2,! $+! 5.6%,%(2! $+,! &//+2/+,!
7()2%/%6+,!8!,*545%,+1!(*!$+!'&!$.7(*6+5/+1!(*!9:9+!$+,!,%/*&/%(2,!$+!5+9%,+!+2!7&*,+;!






A&%/! 3*+! 7+//+! ,%/*&/%(2! 2-&! 3*-*2! ,+*'! 5+/(*5! ,+2,(5%+'1! '-?&4/%3*+;! G+//+! ,%/*&/%(2! ,&2,!
6%,*&'%,&/%(2!+/!&6+7!*2!5+/(*5!$-+AA(5/!5%)%$+!9+/!+2!3*+,/%(2!'&!7(?.5+27+!9*'/%,+2,(5%+''+;!
H6+7! *2! .75&2! 3*%! 5+,/+! 2(%51! %'! F! &! *2+! A5*,/5&/%(2! $&2,! '&! 4+57+4/%(2! $+! '&! 7(?.5+27+!
,+2,(5%+''+! +/! &*,,%! $+! '-&7/%(2;! I'! +,/! $-&%''+*5,! 5+9&53*&0'+! 3*+! 0%+2! 3*-%'! 2-F! &%/! 4&,!
$-%9&)+,!J.75&2!2(%5K1!'+,!4&5/%7%4&2/,!A+59+2/!'+,!F+*=1!4(*5!4(*6(%5!C!9%+*=!D!+=4'(5+5!+/!
C!9%+*=!D!7(945+2$5+!'&!,7L2+!M!2(*,!4(*55%(2,!,(*/+2%5!3*+!7-+,/!$&2,!'+!0*/!$+!6(*'(%5!,+!
7(27+2/5+5! 'E! (>! %'! F! &! '-%2A(59&/%(2! */%'+;! G+4+2$&2/1! &*! 7(*5,! $+! '-+=4'(5&/%(21! 7+//+!
$%AA%7*'/.!$+6%+2/!9(%2,! %94(5/&2/+!+/!+''+!2-+94:7?+!4&,!*2!5+/(*5!/5L,!5%7?+!+2!9&/%L5+!
$+,!%$.+,!.6(7&/5%7+,!+/!$+,!,+2,&/%(2,!$-%99+5,%(2;!
N&2,! '&!O%)*5+!PP!2(*,!A&%,(2,!*2! '%+2!&6+7! '+!/F4+!$+!,7?.9&/%,&/%(2!$+,! %2/+57(22+=%(2,!
3*+!2(*,!&6(2,!6*!&*!7?&4%/5+!45.7.$+2/;!Q(*5!'+!'%+2!+2/5+!.6(7&/%(2!+/!&7/%(2!2(*,!&6(2,!
'&!,%/*&/%(2!(>! '-+=4.5%+27+!?&4/%3*+! %2/+5&7/%6+!.6(3*+!&*=!,*B+/,!$+,!,(*6+2%5,!.2&7/%A,;!
Q(*5! '+! '%+2! +2/5+! &7/%(2! +/! %99+5,%(21! 2(*,! 7(2,/&/(2,! 3*+! '+! 5+/(*5! ?&4/%3*+! $+! '&!
9&2+//+! A&%/! 4'(2)+5! '+,! ,*B+/,! $&2,! *2+! ,%/*&/%(2! $-%2/+5&7/%(2! &6+7! '&! 9&7?%2+1! $&2,!
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